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-FTrends in Resistance Welding Here and Abroad 


® Automatic multiple spot-welding machines, electronic controls and 
new welding techniques have speeded up production throughout the 


industry. 


Devices for lowering peak power demands and develop- 


ments in electrodes and electrode holders have also aided materially 


by F. R. Hensel and E. F. Holt 


PRODUCTION PRACTICES 


HE trend in the United States to special resistance 
welding machines evident in past years is even more 
pronounced in present-day production practice. 
Substantial increases in the cost of labor and mate- 
rials have necessitated improved and more economical 
fabricating techniques in the durable goods industry, 
particularly in those lines facing ever-increasing post- 
war competition. In such industries as the automo- 
tive, refrigeration and household appliances, the use of 
multiple spot-welding machines such as the hydro- 
matic, ultra-speed, etc., which are tooled for specific 
applications, are being used to produce hundreds of 
welds in a period of time heretofore required to make a 
lew welds using standard resistance welding equipment. 
To cite a specific example, an unusual automatic 
multi-eleetrode spot-welding machine is used for weld- 
ing corrugated stiffeners to the side sheets in the fabri- 
ation of railroad passenger cars. This machine, Fig. 1, 
has 40 electrodes, two electrodes being connected in 
series and each pair connected to a separate welding 
transformer. Each electrode has individual spring pres- 
sure adjustment. The lower electrode is a copper 
plate carrying the assemblies to be welded and the 
copper plate is attached to a table which automatically 
indexes under the row of electrodes, the indexing pat- 
tern being controlled by a photo elect ric tube and relay 
device. 
\nother high-speed multi-electrode welder having 
88 electrodes is used in the fabrication of Quonset Huts. 


F R. Hensel and E. F. Holt Vice-President in charge of Engineering and 


+ — Engineer, respectively, with the P. R Mallory Co., Inc., Indianapo- 
s, Ind. 


* paper consists of abstracts from lecture given before A.W.S., Mahoning 


ey Sectjon, Feb. 19, 1948, Youngstown, Ohio. . 
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This machine has 88 separate transformers and ts mace 
in sections of 8 electrodes each, which can be fired 
simultaneously ol individually, according to the avail- 
able power facilities. 

Both the upper and lower electrodes are movable so 
that uniform contact is assured on each electrode. The 
material used in the Quonset Huts is NAX Steel, which 
is somewhat scaly. The welding control automatically 
applies a preheat period to minimize the effect of sur- 
face scale and a postheat period to restore toughness to 


the welds in the hardenable NAX steel 


is designed for welding two thicknesses of 0.072-in 


The machine 


thick scaly steel, but it will weld up to two thicknesses 
of '/s-in. thick, pickled mild steel. 
In Great Britain the trend is also to special purpose 
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Fig. 1 


Multi-point automatic spot welding machine 
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Fig 2 British special purpose projection welding 
machine 





resistance welding machines. One such machine Fig. 2. 
is a 300-kva. series projection welder for welding two feet 
to the stator of a refrigeration motor. The stator is 
carried on a monorail and the unit is pushed into the 
machine by use of a hand wheel. A small platform 
lifts the stator up against the two electrodes attached 


to the side columns. The shaped electrodes are moved 





Fig. 3 British multiple spot, press type, welder 
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toward the stator pneumatically until a predet 
pressure is built up, at which point the ignitro: 
The weld ti 
“woodpecker” (pulsation) control operating 2 
The stator 

two feet welded in position, is then pushed 


commences the welding cycle. 
on, 10 cycles off for 3 pulsations. 


the machine to continue on the monorail to | 





operation. 

A British adaption of a standard welding ma 
make two welds simultaneously is shown i 
where the two upper electrodes are attached 
pistons of separate cylinders. The machine has 
separate 25-kva. transformers. 


The welders will not fire until the pressures 








Fig. 4 


British double piston, press type projection welder 





two cylinders have been stabilized, at which t1 
pressure switch closes, initiating the thyratron t1 
Prefabricated steel houses are popular in England 
factory fabrication is largely accomplished using 
veyer systems to advance the bulky structures. 

A station in the conveyer line is a 100-kva. p! 
tion welder, Fig. 4 which has a movable lower elect 
as well as the usual movable upper electrode. Th 
necessary since the large assembly must be lifted | 
of the conveyer for welding. The machine is us¢ 
conjunction with another one of the same type mou! 
at the other side of the conveyer and the two machines 





Tue WeLpInG Jou! 











elder 


are so arranged that they are both controlled from one 


set of push buttons. 


contr ols 


In the past few years resistance welding controls in the 
‘nited States have undergone major revision and sim- 
plification, providing a much more compact unit and 
hetter accessibility to component parts. The newer 
controls are provided with standardized compartments 
into which may be plugged the ‘“‘packaged’’ panels 
which provide the desired welding program. The con- 
trols are made relatively narrow so that they may be 
permanently fastened to the side of the welding ma- 
chine. This permits resistance welder and control to 
be interconnected by the welding machine manufac- 
turer and tested as a unit prior to shipment. The ad- 
visability of this proceudre is readily apparent since the 
majority*of complaints on improper functioning of 
welding controls may be traced to faulty electrical 
connections or adjustments made by the user. 

The British trend to simplified controls with emphasis 
on interchangeability of control components is indicated 
by Fig. 5, which is the latest tray type seam and spot 
welder control panel (British Thomson-Houston Co. 


Ltd.). 








Fig.5 British Thomson-Houston synchronous, tray type, 
welder control 
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Fig.6 Conditions for spot welding S.A.E. 1045 steel, 0.040 
in. thickness, using '/,-in. diam. electrode face 


The control components are self-contained in an 
interchangeable tray which slides out of the cabinet. 
Thus a spot-welding tray can be readily replaced with 
a seam welding tray. One feature of the control is the 
trigger tubes which have directly heated filament cath- 
odes enabling the control to be used with a 1 min 
warmup period. These trigger tubes are Xenon filled 
and have shield grids. 


RESISTANCE WELDING TECHNIQUE 


The technique developed during the war for obtain- 
ing spot welds of satisfactory ductility in the harden- 
able steels is now an established production procedure, 
although still limited in use. In the thinner gages of 
hardenable steels, conventional spot welding leaves the 
weld area extremely hard and brittle because the cooling 
rate is equivalent to a drastic quench 

In the hardened condition the tensile impact and 
fatigue strength of the weld are extremely low 

Considerable toughness may be restored to spot welds 
in hardenable steels by applying a second pulse of cur- 
rent, usually of lower magnitude than the welding 
current, which in effect tempers the hardened weld 
area. Indicative of the technique for spot welding 


hardenable steels, Fig. 6 is a diagram of the current and 


g. 
pressure relationship lor spot welding 0.040-in. thick 
S.A.E. 1045 steel. With a suitable electronic control 
the weld time, cool time and temper time are automat- 
ically obtained and the magnitude of weld and temper 
currents independently adjustable. 

In spot welding of hardenable low-alloy steel plate 
in heavier gages a more elaborate heat-treating cycle 
is desirable to break up the cast columnar structure 
refine the grain and temper the weld area. Electronic 
timers called program controls are used for this pur- 
pose, having as many as 10 or 12 timing intervals for 
such purposes as preheat weld, austemper, grain re- 
fine, temper, ete 

Satisfactory spot welds may be obtained in the spot 
welding of heavy gage, scaly, structural steel using a 
welding sequence which provides a preheating period 
at high pressure followed by a high welding current at 


moderate pressure. The preheating period limits the 
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Fig. 7 Structure in typical tungsten-nickel resistance 
butt weld magnification—50 diam. 


temperature rise between the electrodes and _ stock, 
avoiding arcing or burning, until sufficiently intimate 
contact is obtained, permitting the high-welding cur- 
rent to be subsequently applied without undue surface 
disturbance. 

The welding sequence is automatically controlled in 
three stages: 


1. High foree—tw current-preheat 
2. Low force—high current—weld 
3. High force for forging 

Although welds of satisfactory strength may be ob- 
tained in scaly steel it is to be expected that electrode 
life will not be as great as can be obtained on cleaned 
steel. 

In resistance welding dissimilar metals and alloys, 
many rather unusual expedients are employed to ob- 
tain a proper heat balance and welds of reliable strength 
One example of this is a technique or process developed 
immediately prior to the war by Mallory for joining a 
small piece of pure tungsten to the end of a nickel alloy 
rod. The assembly was a center electrode, extensively 
used in aircraft spark plugs, the tungsten being the 
sparking tip, having a high resistance to electrical ero- 
sion. The spindle was nickel and the wide dissimilarity 
in physical and metallurgical properties of the two mate- 
rials resulted in a difficult combination to join by con- 
ventional resistance welding methods. ; 

Straight resistance butt welding of tungsten to nickel 
was found unreliable, since sufficient heat could not be 
localized at the interface of the materials. The photo- 
micrograph, Fig. 7, at 50 diam., shows the structure of 
a typical butt weld at the interface of the tungsten and 
nickel. An overheated area in the nickel slightly below 
the weld line extends partly around the periphery of the 
nickel. This is a “die burn” which was difficult to 
avoid even with a collet type clamping of the nickel. 

No disturbance had occurred in the fibrous structure 
of the tungsten, indicating that the temperature at the 
interface was relatively low. 

Alternating-current flash. welding produced welds of 
satisfactory strength although considerable burn-off 


of the nickel alloy was required. High current density 








on upset resulted in die burns. Inasmuch as t 
sten was only '/, in. long (0.160-in. diam.) the 
face was so close to the collet that flash was th 
the collet mechanism eventually fouling th 
parts. A process was developed which ws 
“Flash-Are”’ welding since the operation w 
closely related to are welding than resistance w: 
The process Just described, and eminently su 
in welding the tungsten and nickel, basically cor 
clamping the materials in work-holding clamps 
ing them together under pressure and initiating 
current of moderate value (200 to 300 amp. \\ 
the current reaches a steady state the materi 
automatically separated a predetermined distance 
an intense are continues for a measured period 
end of which the parts are forced together wit! 
siderable force and impact. This extinguishes the 
welds the components together and expels 
metal or undesirable compounds from the joint 
direct current is subsequently terminated. The 
then releases the tungsten component, the head 
tracts and the welded assembly is ejected by 
of air. The entire sequencing is automatic—th« 


ator merely loads the parts. The sequencing 


chanical as disclosed in Fig. 8, which is a photogra) 





Fig. 8 Automatic flash-are welder 
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Fig.9 Timing chart for flash-arc welder 
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of one of the production welders with all covers re- 
move A small cover is brought down over the work 
juring areing, protecting the operator from eye injury 
or ultraviolet burns. 

The direct current is supplied by a 3-phase dry disk 
ectifier. The pressure and current relationship may 
be determined from oscillographic recordings. Figure 
9 is a reproduction of a Brush Oscillograph chart and 
the sequencing is as follows: 


|. Parts together—pressure applied 
9 Current initiated 
3. Parts separated—are occurs. 60-cycle current 
wave (18 cycles) 
{ Parts forced together—pressure applied 
5. Current interrupted 


§. Pressure released 

The microstructures of Flash-Are welds discloses 
considerable recrystallization in the tungsten adjacent 
to the weld line evidenced by the band of equiaxed 





Fig. 10 Typical structure of tungsten-nickel flash-arc 
weld 


grains. This is a measure of the relatively high tem- 
perature attained at the surface of the material, al- 
though the actual weld is apparently very superficial 
since alloy constituents of nickel and tungsten. are 
lifficult to resolve even at high magnification. 

The high impact force applied to effect welding, ex- 
trudes molten nickel alloy into the grain boundaries of 
the tungsten (Fig. 10-500 x). 

Ultimate tensile strengths of from 50,000 to 60,000 
psi. are obtained, fractures invariably occurring in the 
tungsten adjacent the weld. At the end of the war, 10 
of these machines were producing about 2 million center 
electrodes per month. 


LOW POWER DEMAND RESISTANCE 
WELDERS 
In many localities the resistance welding process has 
outstripped existing power facilities and American weld- 
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Fig. 11 Battery-welder system 


ing machine manufacturers have brought out an in- 
creasing number of improvements to reduce the high 
kva. demand common to conventional single-phase 
a. ¢. welders. 

The development of the indirect stored ene rgy re- 
sistance welding equipment materially aided in the 
spot welding of the light alloys. This permitted bal- 
ancing the load on 3-phase power supply systems and 
supplying the high energy power to the weld with a low 
kva. demand. 

These systems, which use either the electromagnetic 
or electrostatic principles, are limited in application by 
reason of their relative inflexibility in the rate of energy 
discharge and the total energy available for welding 
They are unsuited for spot, seam or projection welding 
of heavier gages of metals. Among the newer resist- 
ance welding systems designed to balance the welder 
load on 3 phases with high power factor and low kva 
demand, are: (1 


Storage battery system, (2) Three- 


phase, sometimes called frequency converter system 
3) Kinetic energy storage welder and (4) Dry disk 


rectifier or t ri-phase system. 
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In the storage battery welders the welding current 
is obtained directly from a bank of heavy duty storage 
batteries. The batteries are internally water cooled 
parallel banks to 
obtain welding currents as high as 50,000 amp. 


and are connected in suitable series 


In the battery welder the welding current itself must 
be interrupted and the successful operation of this 
system relies upon a heavy duty pneumatically oper- 
ated contactor controller whicli uses large carbon- 
graphite disks for making and breaking the circuit. 
This contactor permits interruption of up to 50,000- 
amp direct current with virtually no sparking and works 
on the principle of the carbon pile resistor. 

Figure 11 illustrates the elements of this system. 
The batteries are kept charged by a battery charger 
(usually a dry disk type rectifier) operated from a 3- 
phase power supply. The power demand is low and the 
power factor high. In Fig. 11, 


circuit and how the components are inter-connected. 


is shown the electrical 


The basic electrical elements of the three-phase sys- 
tem are illustrated in Fig. 12 where the welding trans- 
former has three separate primary windings and one 
low voltage secondary. By suitable control one ignitron 
in each phase is allowed to become conductive for a pre- 
set interval permitting current to flow through the coils 
The first 
group of ignitrons is rendered nonconductive and cur- 


in the direction shown by the solid arrows. 


rent flows through the other group for the same period, 
allowing current to flow through the windings in the 
direction shown by the dotted arrows. Thus the cur- 
rent in the primaries is reversed periodically at a pre- 
determined rate and in turn so is the magnetic flux in 
The 


frequency of the secondary wave can therefore be made 


the core and this is reflected in the secondary. 


low, such as 4 to 10 cycles per second, thus inductive 
reactance is very materially reduced, skin effect is de- 
creased and the introduction of iron into the welder 
throat does not affect the magnitude of the welding 
current. The purpose of the periodic reversal of the 
welding current is to avoid saturation of the trans- 
former. The system therefore operates at high power 
factor and the circuit draws almost balanced 3-phase 
power. 

A comparative test (Fig. 13), between a single-phase 
and a 3-phase welder in spot welding '/,-in. thick steel 
under similar welding conditions showed that the power 
required on the 3-phase welder was only 44°, of that 
required by the single-phase machine. 


Material spot welded i X '/y-in clean mild steel 


i 
Weld force 4000 Ib 


Weld time 2.3 sec 
Electrodes 5/,-in face diameter 
Pri- 
Nomi- Weld mary 
nal shear cur- Pri- 
welder Throat strength, rent, mary Power 
Type rating, depth, lb /- amp/- volt- Input, 
welder Kva in spot phase age Kva 
Single 
phase 250 20.5 17,600 558 $42 247 
Three 
phase 135 24.5 18,200 143 438 108 


Fig. 13 Power requirements of single-phase and 3-phase 
(Sciaky) welders in spot welding steel plate 
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Figure 14 indicates the ratio of kva. demand of 
phase and single-phase welders producing the sai 
secondary currents. The advantages of the 3-phas 
welder become more pronounced as the throat dept 
increases. 

Heavy-duty welders which require high welding « 
rents advantageously employ the 3-phase system 
3-phase dry disk rectifier capable of delivering d 
current directly to the weld makes it possible to pr 


duce a 3-phase lower kva. demand than the conven- 





tional single-phase welder and is another answet 
the problem of lowering the high kva. demand. T 
principle can be applied to seam, spot, projection 
flash welding. The rectifier stacks have a long lif 
may be small in size as compared to other types of eli 
trical components and are of rugged construction. Th 
high current, low voltage magnesium-copper sulphic 
rectifier which will operate at temperatures as high 

150-200° C 


themselves to a welder load by being capable of suppl) 


. 1s particularly suited. The rectifiers adapt 
ing heavy short-time current overloads, with no-load 
power consumption being practically nil. 

A 3-phase full wave rectifier circuit is used to obt 
the most economical transformer design and the most 
satisfactory direct current wave form (Fig. 15 Phi 
dry disk rectifier type of machine uses rectifier trans 
The 3-phas 


and economica 


formers instead of a welding transformer. 


full wave circuit is more efficient 
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Three-phase full wave circuit of d.-c. current d°) 
disk rectifier 
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Ratio of single-phase kva. té 3-phase kva. (dry 
disk rectifier) on size 3 RWMA press welder 


Fig. 16 


comparison with a 3-phase half wave circuit. Since the 
welding current is d. ¢., the effect of the size and shape 
of the secondary is less noticeable as to reactive elec- 
trical losses. Figure 16 shows a’ comparison of the 
ratio of the 3-phase kva. demands of a dry disk rectifier 
machine in comparison with a single-phase a.-c. machine 
producing the same secondary currents. Here again the 
ratio increases with increasing throat depth. 

Due to the values of resistance and inductance usually 
found in a welding machine, the rate of rise of current 
ina dry disk rectifier machine is rather slow, making it 
particularly desirable for projection and upset welding. 

The lower rate of current rise provides more time for 
the metals to come in intimate contact. Since the rec- 
tifier units are essentially resistance devices, the power 
factor will be between 90 and 100°;, and the current 
the discontinuity which is 
With the use of the 3-phase 


full wave cireuit, the primary current will be almost per- 


wave is without present 


when using rectifier tubes. 


fectly balanced. 
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The external appearance of the dry disk rectifier 
welder * tri-phase”’ is similar to a conventional machine, 
the rectifier and its transformers being self-contained 
inside the machine. 

The kinetic stored energy resistance welding system 
is a very recent development making use of some of the 
oldest and best-known electrical principles in providing 
energy for welding 


a high electrical (direct curtent 


Fundamentally it is a combination of a homopola 
d.-c. generator, and a heavy flywheel driven by a& COn- 
ventional a.-c. motor. Although the homopolar gener- 
ator is the oldest type ol generator, tt has been little 
used, since its chief characteristic is that it produces 
continuous d. ¢. of high amperage and relatively low 
voltage. A homopolar generator has only one pole, 
continuous collector rings instead of a commutator 


These characteristics, required for resistance welding, 


are seldom met with elsewhere in industry, accounting 
for the fact that so 


been put to commercial use 


few homopolar generators have 
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Typical standardized spot-welding electrodes used in Great Britain 
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MORSE TAPER such as cadmium, cobalt and beryllium. W, 


Z it tigated these alloy series before the war and commer, 
' = . . a 

ahh acne products are just now reaching the market. The , 
TYPICAL DIMENSIONS 


per-zirconium-cadmium alloy is very promisi: 
it will not crack when operated at elevated ten) 


> 
oO 
o 
oO 
m 
n 


tures and has shown excellent results when 
, — 7 seam welding terne plate, mild steel or stainle; 





MALLO! 








| fA In the line of Elkonites the tungsten carbide-cony, ici 
YY materials have a higher conductivity, gradually » 
4 y t placing the older type Elkonites. 
G i Although lacking the widely diversified selecti sh 
d d 4 4 standardized electrodes available in the United stat, 
POINTED — RADIUS FLAT paper nnd British spot-welding electrodes reflect good basic desig 
Fig. 19 Straight replaceable spot-welding electrodes with The British Standardized replaceable spot-v 
tapered shanks electrodes (see Fig. 18) have a shank taper of 2 
per side or 5° included angle as compared to Mors : 
It would not be feasible to build a generator so large tapers used in this country. Morse tapers hav: ie 
as to generate—by itself—the large currents require: a 1° 26 sec. taper per side or an included angle pis 
for resistance welding. In the kinetic energy system, a 2° 92 sec. on 
large flywheel is connected to the generator. In this The English electrode standards require a] 
flywheel, kinetic energy is stored during the ‘‘off time’’ length of one and one-quarter times the elect - 
between welds, and when the machine is first started up. ameter in cases where the thrust is in line with th a 
When the welding contactor is closed, the heavy cur- shank and two times the electrode diameter 
rent drawn tends to stall the generator. This tendency where the electrodes are eccentrically loaded. T! 0 
is overcome by the kinetic energy in the flywheel to such Fig. 18 the offset type electrodes have 1'/:-i1 s 
an extent that only a minor slowing down of a few length while the centered tip has a '°/j»-in. taper p , 
revolutions per minute occurs. The greater taper angle permits the electrod | 


In Fig. 17 the method of coupling the generator to 
the welder requires the high welding current to be inter- 
rupted directly, and this is done with the same type ol 
pneumatically operated carbon pile contactor as is 
used in the storage battery welder. The schematic 


electrical diagram is also illustrated. 
ELECTRODE AND ELECTRODE HOLDER 
DEVELOPMIENTS 


The electrode materials produced in Britain by the 
Mallory Metallurgical Products Ltd. are similar to 


























I 
the alloys and refractory compounds used in this ‘ 
country. In Germany, mostly pure copper was in use 
and some copper alloys containing 5-8“, silver. ' 

New materials in the electrode field are copper ; 

' : , i ; PPI Fig. 20 New, bent type, internally water cooled, offset 
zirconium alloys with third and fourth metal additions alactradion 
Drop Forged Electrodes New Internally Cooled Bent Electrodes 

ippearance of tips after making good spot welds 
Fig. 21 
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Fig. 22 Heat balance as affected by electrode contour 
when welding steel of dissimilar thickness 


extracted from its holder more readily and the elec- 
trodes are supplied with wrench flats so that a stand- 
ird open-end wrench can be used to remove the tips. 

\lmost invariably the face contour of the British 
spot-welding electrodes used on steels conforms to a 
truncated cone and the preferred included face angle is 
120°. or 30°-rake angle. Face angles greater than 120 
included (rake angle less than 30°) involve greate: 
difficulty in aligning the tips and accurately positioning 
the components where locating jigs are not used while 
neluded angles less than 120° (rake angles greater than 
30°) result in more rapid “mushrooming” of the elec- 
trode. The AMERICAN WELDING Society in then 
‘Recommended Practices’ promote the use of trun- 
cated cone face electrodes with a 20°-rake angle. 

The standardized British taper shank electrodes are 
available in '/s, 4/4 and 1 in. diam., while the American 
electrodes with Morse taper shanks are available in 
0.482, °/s and 7/s in. diam. Standardized taper shank 
electrodes in the United States are available in an 
ever-increasing number of face contours as illustrated 
in Fig. 19, such as offset, flat, radius, dome, truncated 
cone and pointed, the pointed tip still being the most 
popular for the production welding of steel sheets. 

Irregular offset electrodes are extensively used and 
the newer internally cooled bent type offset electrodes, 
Fig. 20, are expected to replace to a considerable extent 
cast or drop forged irregular offset electrodes, because 
of more efficient water cooling and higher physical 
properties such as hardness and yield strength. 

The internally coolel offset electrodes are produced 
by bending a full hard standard straight electrode using 
an ingenious bending technique. The internal water 
cooling tube is inserted in the tip prior to bending, as- 
suring the proper location of the tube up in the tip. 
Offsets ranging from '/s to 1'/s in. are standardized and 
the tips may have either No. 1 or No. 2 Morse tapers. 

An indication of the benefits which may be derived 
using the more efficiently cooled bent type spot welding 
electrodes is apparent from the photograph, Fig. 21 
which shows the appearance of drop forged offset elec- 
trodes and the newer water cooled bent electrodes of 
comparable external design after having made 5000 
spot welds each on 0.052-in. C.R. steel. The weld time 
was 20 cycles, 40 welds per minute, the weld shear 
strength in each case being 1700 to 1900 lb. per spot 
weld. The per cent increase in face area of the solid 


forged tips was one and one-half times that of the water- 
cooled electrodes. In addition, the surface appearance 
and symmetry of the welds obtained using the water 
cooled tips was substantially better. 

The water-cooled offset electrodes should prove 
valuable in spot welding of aluminum alloys where 
the “pick-up” of the aluminum on the electrode face has 
been extremely troublesome. 

Maintaining lower electrode temperatures will mini- 
mize tip “pick-up,” decrease the frequency of tip clean 
ing and improve the electrode life. 

In the welding of materials of different thickness or in 
the welding of dissimilar materials, the proper selection 
of suitable electrode contours or electrode materials is 
important in obtaining the correct heat balance. An 


example of Food and bad heat balance in wel ling differ 


RECRYSTA 110 WELD aRta 


% Raows 





Sg Ramus ] 


Fig. 23 Improvement in heat balance using dissimilar 
electrode materials 


ent, thicknesses of metal is shown in Fig. 22 he best 
heat balance in this case was obtained using point 
electrode against the thinner metal and a more flat 
electrode against the heavier stock. Figure 23 illus 
trates a method ol obtaining a correct heat balance n 
the spot welding of dissimilar metals 

In welding of high-conductivity brass to low-cor 


ductivity stainless steel, an Elkonite-faced electrode of 


about 30°, [ACS conductivity is used against brass and 








Fig. 24 British universal offset electrode holder 
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Fig. 25 Permissible range of welding conditions at 10,000 
psi. electrode pressure for producing spot welds in 20, 18, 
16 and 14 S.W.G. mild steel (S.B. 4) 


a Mallory 3 electrode of 80% IACS conductivity is used 
against stainless steel. 

In Great Britain considerable use is made of Uni- 
versal offset electrode holders, Fig. 24 illustrating a 
popular type which is available in various angles such 
as 22'/.° and 67! This adapter will also clamp a 
holder in a horizontal position by removing the clamp 
bolt assembly and placing it in the angle hole. 

In the newer developments of d.-c. welding systems 
the welding current is almost entirely limited by the 
ohmic resistance. For maximum efficiency the elec- 
trode holders, electrodes and for that matter any other 
current carrying components in the secondary circuit 
should have the highest possible electrical conductivity. 

The possibility of increased electrode pick-up in d.-c. 
welding of light alloys due to polarity effects needs 
further checking. 


RECOMMENDED PRACTICES 


The AMERICAN WELDING Society has published in 

tabular form a series of Recommended Practices for 
tesistance Welding. We shall select only one typical 
example. For the spot welding of mild steel, a single 
set of welding conditions is listed for each thickness of 
material to be welded. 

The recommended conditions given are those deemed 
to be optimum and since it is recognized that mild steel 
can be spot welded over a rather wide set of conditions 
it has been argued whether it would not be advisable to 
recommend a permissible range of conditions for each 
gage. 

The British are getting ready to issue Recommended 
Practices for Resistance Welding. They prefer to pre- 
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sent the data in the form of curves (Fig. 25), i: 
indicate a range of permissible conditions. 

The shaded area represents the permissible | 
welding currents and weld time based on usin: 
electrode force of 10,000 psi. on flat-faced ek ; 
An optimum set of conditions is represented by s i \ 
blocks on each curve. The A.W.S. recomme: . | 
give net electrode forces to be used with a giv 
trode face diameter and the resultant unit 
vary from 10,000 to 15,000 psi. 


American 
usually considers 15,000 psi. (on mild steel 
suitable. 
The British recommendations do not rive the 
indication of suitable welding conditions sho 
10,000 psi. be higher than could be applied wit! 
ticular machine. 
The optimum diameter of the electrode face 
ing to British practice is calculated from the fo 
d = ~/T, where d is the face diameter and T is t |" 
thickness of one sheet, the actual electrode di | 
[he A.W.S 


of recommending one optimum set of conditior 


being made to the closest '/3 in 


which to work permits all the conditions for 
gages of stock to be presented in one single tal 
though the user may be somewhat at a loss if | 
chine cannot meet one or more of the recom 
conditions. 

British practice indicates that with optimu 
welding conditions the weld should meet certat 


metrical requirements as sketched in Fig. 26. 


RESEARCH ACTIVITIES - 


In this country the Welding Research Cou 
through its Resistance Welding Research Comn 
has sponsored a program in Resistance Welding k 7 
search to broaden our basic knowledge of the proc m 
and to develop new techniques, establishing proc 
and conditions of practical use to the industry. 

Currently under active investigation are such 
ects as Projection Welding of Steels. Spot Weld 
Heavier Gages of Steel, Contact Resistance 
Welding and Fatigue Strength of Spot Welds 

A free interchange of technical knowledge in 





ance welding is maintained between the Welding 
search Council and the British Welding Resé 
Association. 
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Fig. 26 Recommended dimensions for spot welds in !', 
16, 18 and 20 S.W.C. steel sheet 
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<P the Gas Shielded Metal Arc-Welding Process 


» A new development in which a bare wire are is shielded by 


gas. 


Means are provided for manual and automatic welding 


by Jesse S. Sohn and A. N. Kugler 


YOR many years it has been recognized 
that existing welding processes are 


ot completely satisfactory for the 


oining of many metals. This deficiency is 
varticularly apparent when welding rela- 
tively heavy sections In the vertical and 
werhead positions, and is accentuated 
when working with nonferrous metals. 
In an effort to develop a better welding 
process, attention has been directed to the 
levelopment of a method in which a con- 
sumable filler wire is continually deposited 

a controlled gaseous atmosphere. The 
problems surrounding this new approach 
have been many, involving new concepts 

a combination of factors including 
current density, gas shielding and filler 
wire feed speeds. The results of this pro- 
gram have been most successful, cul- 
minating in the development of a new 
process known as the Aircomatic Process.* 
It may also be designated as gas shielded 
metal are welding. 

Briefly, this new process consists of 
eeding a bare or processed filler metal in 
wire form through a_ suitable holder. 
This filler metal carries welding current 
ind an are is maintained between the end 
of the wire and the work. Power may be 
supplied from a standard welding gen- 
erator. The are is maintained within a 
ontrolled envelope of shielding gas. The 
equipment developed for the process in- 
ludes both a manual gun and automatic 
head 

With the manual unit, welding may be 
performed in all positions, i.e., flat, hori- 
ontal, vertical and overhead. All of the 
standard joint designs may be welded in 
these positions. Single or multilayer 
welds can be deposited using either bead- 
ing or weaving techniques. Vertical 
welds may be made with either upward or 
lownward travel. In short, all the facility 


jesse S. Sohn is with the Air Reduction Labs. 

lurray Hill, N. J. and A. N. Kugler is with 

t Technical Sales Div. of Air Reduction Sales 
New York, N | 4 

"is paper was presented at the Twenty-Ninth 

\nnual Meeting, A.W.S., Philadelphia, Pa., week 

| Oct. 24, 1948. 


* Patents applied for 


NOVEMBER 1948 


associated with metal arc welding of steel 
is made available by this process, plus the 
advantages of a high deposition rate re- 
sulting from continuous filler metal feed 
and the absence of slag. As far as it is now 
known, this is the first time that con- 
tinuous wire feed has been emploved for 
practical welding in the vertical and over- 
head positions. Continuing research indi- 
cates quite definitely that this process is 
capable of welding many metals. 

The Aircomatic Process is particularly 
adapted to the welding of aluminum and 
its alloys. It has been found that direct 
current, reversed polarity, provides the 
necessary arc conditions. Standard d.-c. 
welding generators, including constant 
potential multiple operator units, are 
suitable for this work. Argon has been 
found to be a satisfactory shielding gas for 
aluminum welding. The welding grade 
argon currently supplied for Heli-welding 
is suitrble. 

One of the principal features of this 


process is the use of very high current 


densities. Current densities twelve times 
those used in ordinary metal are welding 
have been successfully employed Wit! 
such high current densities it becomes 
necessary to provide high rates of fille: 
metal feed in order to make satisfactory 
welds. Filler wire speeds ior the manual 
welding gun range from 100 to 300 in. pet 
minute. 

The are obtained with this process ma 
be described as a nonsensitive arc, sine 
changes in are length result in smaller 
changes In are voltage than are en 
countered in normal metal are welding 
Observation of the arc discloses that it con 
sists of a relatively narrow incandescent 
core surrounded by an umbrella-shaped 
‘nvelope. The outer enve lope of the ar 
provides a cleaning action thus eliminating 
the need for welding fluxes 

For the manual welding of aluminum as 
currently provided in this process, only 
three sizes of filler metal are needed Viz 

and 3 in With these fillet 


metal sizes the over-all current range 





Fig. 1 Vanual gun for inert gas metal arc welding of aluminum 
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Fig. 2 


Equipment for manual inert 


70-450 amp. which permits welding of 


j 


metal thicknesses from '/s up to 2 in. and 
more. 

The selection of filler metal composition 
is governed by the metal to be welded 
For the welding of 2S and 38 material, 2S 
for 528 and 61S 
438 or 716 analyses 


may be used. This process affords promis« 


wire is recommended; 


material, either the 


of reducing some of the limitations now 
the 
treatable aluminum alloys. 


‘ 


encountered in welding of heat- 

A manual unit is commercially available 
for the gas shielded metal are welding of 
aluminum and its alloys. Figure 1 illus 
trates the gun used for manual welding 
Figure 2 shows the complete equipment 
for manual welding. 


The the 
unit are illustrated schematically in Fig. 3, 


component parts of manual 


along with the necessary d.-c. power source 


and cylinder of argon. Starting with the 


welding gun, it will be observed that it has 
(1) an attached welding cable from the 


generator; (2) a gas (argon) hose, con- 


centric with which is the metallic tube for 
filler wire and (3 


conveying the metal 


914 































































































feed motor box contains the 


controlled motor, speed reducer 
The « 


which is connected by the thre« 


and a solenoid valve. 











































































control cable to both the gun an f 
motor box, contains the relays GAS 
trol operation of the wire feed. T) 
ing piece of equipment is the y 
the filler metal. 
The gun, pictured diagramn 
Fig. 4, is equipped with a trigger , 
readies the unit for welding 
button” for feeding wire wher 
ing. To start welding, the trigg 
pressed (it may lock in the 
by means of a button) and this 
argon flow which purges the li 
the electrode, which should pro 
; in. from the gas nozzle, is ser 
the work and when are voltag ; 
lished, the controls operate to ens > 
feed motor and deliver filler met 
sired, a current contactor mav hi 
the welding circuit and connect: 
the control circuit to be operate 
trigger on the gun When using 
tactor the trigger is used for starting . 
stopping the welding One 
Vantages o! using a contactor y 
gun is ‘“‘dead”’ when the trigge1 : 
leased position 
\ study of Fig. 3 will show y , 
paths of the argon shielding , TT" 
welding current From this 
noted that the gun is essentia 
since most of the control 
mechanisms have been placed ul 
units. The argon passes down the 
of the gun and issues from the g 
around the wire electrode. Sines 
gas nozzle and the wire guid 
close to the welding are they y | 
gas metal arc welding of aluminum deteriorate and are therefor 
: items. In consequence these pa 
simple construction to permit of 1 , 
i small, three-conductor control cable It economical replacement , 
will also be observed that the gas hose and Tracing the path of the filler 
wire conductor are connected, at the other from the gun to the feed motor | y 
end, to the feed motor box; the control be seen that the wire and the arg 
cable also connects with this box This carried in one conductor The 
F nammenes CIRCUIT GROUND 
| CONTROL 
BOX 7 
¥to 0 Vv. Ac FLOWMETER 
CONTROL { REGULATOR 
CABLE fn) 
ral 
| 
JOG BUTTON CONDUCTOR -~ } 
FOR WIRE 
AND ARGON A | 
WELDING R | 
A G 
Nye ; 
POLARITY N 
ee 
0.¢c 
GENERATOR 
roa a 
Fig. 3 Schematic diagram of equipment for inert gas metal arc welding 0) 
aluminum 
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Ne I ELD REPLACEABLE 
GAS SHIEL GAS NOZZLE 


\ Fig. 4 Details 


contains the governor-controlled driv- 


g motor which provides the variable 
. speeds necessary for the filler metal feed 
rh is motor, operating on a 110-v. cireuit, 
lrives a palr of feed rolls through a speed 


The the filler 


e from the reel and propell it to the 


rolls draw metal 


Ay reduce! 
This box also contains the solenoid 
“~—— 

the 


5 ilve which turns ‘‘on’”’ and shuts 


controlled by 
the 


flow of argon as 


gger on the gun From solenoid 


ve the gas is fed to the combination gas- 
re feed conductor by means of a plastic 
e se and a tee connection 
The control box houses the transformer 
hich provides the low voltage necessary 
r the control circuit. It also contains the 
. ivs which control the operation ol the 


re feed motor. The control cable Irom 


s box leads to both the gun and the feed 


itor DON 


An additional conductor leads 


al 


the box to the work and provides the 
ground for the control circuit. 
The speed of wire feed is controlled by a 
inually set, mechanically governed 
tor. This speed, once established, re- 
uns constant takes 


regardle ss of what 


we at the welding arc Selection of a 
lding current and a wire feed speed for a 
given size of filler wire results in a definite 


Thus, 


iges in are length may be accomplished 


length and hence are voltage 


either of the following methods (1) by 
irying the wire feed speed through the 
governor on the motor or (2) by changing 
TER the current. In the first instance, assum- 
ng a given welding generator setting, in- 
reases In wire feed speed result in a de- 
rease in are voltage; obviously, such a de- 
rease In are voltage is accompanied by an 
rease in welding current. the value de- 

pending upon the characteristics of the 

l.-¢. generator used. It follows that de- 
re in wire feed 
| pposite effect. In 


sssuming constant wire feed speed, changes 


ses in speed have the 


the second instance, 


elding generator setting result in an in- 
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of welding gun 
machine 


crease In are voltage when the 


setting is raised and a decrease when the 
machine setting is raised and a decreas 
the This in- 


herent self-regulation of the are resulting 


when setting is lowered. 
Irom the specific combination of a drooping 
generator characteristic and high burn-oft 
rate makes this welding process essentiall) 
automatic 

In welding with the gas shielded metal 


are-welding process, the arc is initiated by 


scratching the electrode rather than 
tapping When the are is established the 
gun is moved so as to have the shield 
about in. from the work. For welding 


the gun is held so that it points ahead in 
welding, i.e., forehand 
the 


a weld, 


the direction of 


welding 4S defined lo! oxvacetvlene 


process. To terminate when no 
welding current contactor is used, the ar 
is broken witha quick snap. If a contactor 
is used in the circuit, releasing the trigger 
on the gun cuts welding power, wire fee: 
flow. The 


should be ! 2 tO in 


and argen length of the ar 


In addition, hold 


ing the gas nozzle much over '/» In. from 
the work will reduce the effectiveness of 


the gas shield. Incomplete shielding re 


sults in the formation of a ‘“‘erust’’ on the 
surface of the weld. 


For welding aluminum by this process i 


has been found that the flow of 


argon is 


not critical as long as it is maintained 
within reasonable limits When welding 
with the manual gun, argon flows be 


tween 20 and 50 cu. ft. per hour are 
In general the lower flows are for low 
the higher 

Also, the 


be used 


used 


current values and flows for 


the larger currents minimum 


flows may only with short, gas 


nozzle-to-work distances. Greater dis 


tances or drafty conditions will require 


more gas flow. Once the flow has been de- 
termined for a given welding condition it 
varied by as much 
10%, 


welding 


may be as plus o1 
affecting 
} 


Dee 


minus without adversely 


the operation It has 


lemonstrated expesimentally that up 


20°, more argon will be needed whe veld 
ing fillet welds on tee joints, in order t 
provide shir lding gas at the root ot tive 
int 

Mechanical properties I Lluminul 
velds are equal to the properti obtained 


in castings of the same analysis as the fille 


metal The quality of welds pl dduced } 
iluminum by this proc is depends 
upon many variables It may be state 
generally that the welds will be superior 
welds made with aluminum metal ar 
eleetrodes further, unde DD 1 


ditions the quality Will approach that ob 


with the inert 


tainabl 
method The welds are ol ‘ € ent su 
lace appearance Porosity may be et! 
countered in aluminum welds and 1 

distinct 


types: internal porosity read 


visible with radiographic t 


microporosity not detectable using no 


radiographic procedures. The former 

subject to control while the latte Lippe 

to be associated with mos ip ol 
ust aluminum alloys. Tensile strength 
of 27.000 psi with & to 10°! ‘ ngatior 
have been obtained on 435 a i meta 
specimens welded in the vertical position 
In addition to the previou nention 
precautions, it Is recommended tl bo 


i1luminum base metal and filler metal 
| 


cleaned to insure the production of hig 
quality welds 


Atte 


welding of heavy aluminum s 


ntion ms directed » tne 

bye accomplished witt 

This practice is In sharp 8 
vyherein the filler et 1(i¢ 


Drocesses 


ny imaure ct rye thods 


CONCLUSIONS 


The Aircomatl welding 
etle combine the desirabk 
both metal ars welding and ert ga 


shielded ars 


ing distinct 


welding. It offe the 


ad antages 


, 1] 
] \ manual welding pro 
essential feature 


welding 


2. Continuous deposition o 
at high rates 
3 Manual manipulation Oo tk 


matic process tor weld I - 
vertical and overt Ld 

t+. High quality weld metal depo 

5. Minimum edge prepara ving 

to deep penet 

6 Ability 
little or no preheat 

7. No 


eliminated 


8. Visible are; no blind 


to weld hea, 


flux required 
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\utomatic Are-Welding Alloy Steel Plates f= 


» Development of high-strength weldable alloy steel plate. Unrestrained welding 
conditions, low-hydrogen type flux, and small deposits are helpful in borderline 
cases. Ferrite-forming alloys are preferable to the carbide-forming alloys 


by Howard L. Miller abnormal structures or anything from grain struct 


or hardness in the welding zones to indicate that any ne 
HE aim of the author in presenting this paper is to 


show the interested members of the welding profes- 

sion that there are probably a considerable number 

of chemical analyses that could be used in making 
up high-strength steel plates for welded applications, 
which as yet have not been given consideration by. the 
code committee of the A.S.M.E. and A.S.T.M. 

The straight nickel steel and the straight molyb- 
denum steels are quite difficult to produce at the present 
time and probably in the future, as all melts of steel in 
the alloy divisions are showing fairly heavy residuals of 
nickel, chrome and molybdenum, due to the mixed alloy 
scrap from the war conditions. It is commercially very 
unprofitable and metallurgically almost impossible to 
produce the straight single-type alloys as mentioned. 


these analyses would cause difficulty with resp 
cooling cracks or underbead cracking, as long 
welding conditions as to amperage, type of fi 
type and size and speed of travel or depositio 
maintained as in these tests, and also that the met 
both sides of the welded seam is free to move In 
cooling of the fused metal. z 
Proper layout and design of the shells or parts 1 
welded with regard to freedom of movement during t 
welding operations would contribute much to | 
cess of automatic welding but, where such free: 
movement with cooling strains is not possible, it 
better to use hand deposition of weld metal in suc! 
increments that the over-all total expansion and é 
traction of the parts during welding and cooling 


We took the straight 2'/2“7 nickel (with 0.317, resid- of a low enough order of magnitude that shi 
ual chromium) steel as a basis of comparison (A.8.T.M. cracks should not occur. 


A203) and made automatic submerged are butt welds With 
on five other steels, and from the welded samples we cut 
the required tensile and bend tests for A.S.T.M. code 
tests. Hardness surveys in the welded zone both in ‘ 


regard to the A.S.M.E.-A.S.T.M. c 


as-welded and _ stress-relieved condition were made. 

















Hand weld bead hardness tests were also made to deter- " [ 

mine the effect of tack welds on the parent metal and ’ s 

were set up in !/s-, °/32-, 8/is- and 3/s-in. size rods with (A) 

proper amperage for each size. i 

A full study of the microsections in the welded zones geet, oe an 
; ‘ _ aa > ool 
was made. In all the samples so studied we found no a es +4 
3°: 


i + 
4 (—________\*" - 5, 
yan 
Howard L. Miller, Metallurgist, Railroad Development, Republic Steel Corp 2 — = 


Cleveland, Ohio 





This paper was presented at the Twenty-Ninth Annual Meeting, A.W.S., 


Philadelphia, Pa., week of Oct. 24, 1948. Fig. 1 Machined edges for welding 





Table 1—Analyses of the 6 Steels 





Steel C Mn P S Si Vi C7 Cu Vo 
l 0.149 0.62 0.013 0.028 0.20 2.40 0.31 ° 0.08 
2 0.133 1.00 0.029 0.021 0.27 
3 0.197 0.86 0.032 0.019 0.25 1.84 0.16 0.33 
4 0.116 0.74 0.029 0.019 0.01 1.35 0.01 1.02 0.22 = 
5 0.16 1.45 0.017 0.038 0.21 0.53 0.02 0.08 0.48 0. US 
6 0.16 1.30 0.013 0.024 0.25 1.68 0.04 0.23 0.21 
916 Miller—Automatic Welding Alloy Steels THe WexpInG Jou Ni 








ol 


ist 


velded specimens of plate, the more we perform 


the less respect we have for it as a criterion of 


n welded joints. 


weld. 


fully machined and polished surfaces, rounded 


In such tests on alloy high- 
‘eel weldments there is a great deal of ‘‘scatter’’ 
esults obtained, even when cut from the same 
The practical value of such 


te.. when such conditions as regards to surface 


seams flat to surface in commercially welded pressul 
vessels or boilers. We do not expect any ot these set 
tions to bend along or across the welded joints 1n service 
and any stress that exceeds the elastic limit of the ste 


in the part is away beyond the stress expected in opera- 


a test F — a , 
ion. latigue failures always originat« it pots oO 
stress concentration. The rate of tatigue crack pr 








-e practically never found in service, strikes the writer gression is definitely related to the notch toughness 
being practically negligible We do not grind welded the adjacent material and at the temperature of ser 
lding 
rline pe ee 
lable 2—Physical Tests on the Welded Plates Both in the As-Welded and Stress-Relieved Condition 
lloys ; 
Per Cent 
Yield Tensile elongation 
trength, psi strength, psi n \ 
Steel l 2} al Nickel 
g. ALR. 62,100 82.000 26.0 in. fron i 
( s AR.° 62,800 2.400 26.0 in m Ww 1 
gy. S.R 60,600 78,700 28.0 in. from we 
g. S.R.4 61,100 79.100 30.0 in 
r AR 63,800 83,200 21.5 it 
\R 64,700 82,700 21.0 in 
, SR 62,700 79.700 24.0 
SR 61,800 79,300 24.0 I 
Stet | 2 \In Va 
“ Welded with L-70 electrod 
t] g. ALR 58,500 76,200 5 0 lin 
g. A.R 59.000 77.100 1) 0) li 
g S.R 61,400 78.200 sx 0 il 
g. SR 61,600 78,500 6.5 
: AR 57.800 76.000 22 0 ! 
= A.R 97,600 76.200 29 () in 
S.R 58,500 77.500 24.0 
SR 59,500 78,200 23.0 
Welded with Min Va ele roas 
g A.R 60,300 76,800 24 0 l in. tro 
g. ALR 9.500 76.000 24 0 
g. SR 59,200 77.200 27.0 
g. S.R 9.800 78.000 25.0 
\ A.R 60.500 77.700 91.5 
| A.R 61.600 78.600 93 0 
. SR 59,500 78.200 23.0 
SR 59,100 78.900 23.0 
Steel 3 Ni Mo 
g. A.R 104.000 30 
g. A.R 104.750 29 
g. SR Q9 440 5 
g. S.R 100.000 34 
ALR 103,100 13 il 
ALR 100.400 q Kdg 
S.R 97.400 19 In we 
S.R O8_ 180 2] ldge 
Steel 4. Ni Cu Mo 
g. ALR 81.320 i) l ir 
g. A.R 75.260 10 il 
g. S.R 67.650 81.220 15 it 
g. S.R 69.510 R2 464 1) In w 
ALR 79,030 34 1 in 
\.R 77,980 34 1 is 
S.R 69.880 81.560 38 li 
S.R 70.070 82 100 39 
Steel 5 Mn Va Ni Mo 
g. Q.T 85,700 106,900 20.0 1 iy 
().T 84,300 106,500 19.5 liv 
().T §3.800 104,300 1.5 In we 
on ().T 40.900 106.500 5.5 In we 
Steel 6 Min Va Ni Nilo 
g. N.T t 91,360 21.0 | i! 
N.T 94,620 20.5 L'/5 i , 
S N.T. 91.480 15.0 | in, fr é 
Me id 93,360 15.5 l in. ft 
\.R ’ as-welded. 
TS.R., stress relieved. 
oP eld points were not obtained on thes specimens as no perceptible drop in the beam was observed 
URN 
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We have also found that there is not a direct 
ship between the hardness of a part of a welded 
its notch toughness at various temperatures 
hydrogen type of flux has definitely given a ¢ 
provement to the toughness of the harder wel; 
is difficult now to definitely state that a certa 
mum hardness reading in a weld zone shou! 
limit for acceptable material or practice. We 
a specification calling for rejection of material 
over 300 Vickers hardness in a test bead zone fi 
ordnance steels during the war. Later develop 
welding treated armor plate with high hardn¢ 
made with ferritic as well as austenitic rods 


mineral coatings definitely proved in actual firir 
that gun carriage elements so fabricated would st 


under very drastic firing conditions as to tem 


and excess loading. 





Fig. 2 Machined edges placed together for welding The bend tests on ;-1n. Or heavier, plate wel 
Table 3—Plate and Weld Analyses, Compared 
Steel Location hy Vin P Ss S \ ( Cou Vi 
l Plate 0.149 0.62 0.013 0.028 0.20 2 40 0.31 0 OS 
Weld 0.089 0.82 0.019 0.034 0.20 1.63 0.19 0.34 
2 Plate 0.133 1.00 0.029 0.021 0.27 0.08 0.05 0.02 
Weld—L-70 rod 0.099 0.98 0.026 0.027 0.29 0.10 0.05 0.02 
Weld—Mn Va rod 1.04 1.23 0.025 0.024 0.33 0.08 0.05 0.02 
3 Plate 0.197 0.86 0.032 0.019 0.25 1 84 0.16 0.33 
Weld 0.142 0.97 0.026 0.022 0.27 1.3 0.10 0.35 
| Plate 0.116 0.74 0.029 0.019 0.01 1.35 0.01 1.02 0.22 
Weld 0.088 0.85 0.022 0.030 0.18 0.95 0.04 | 28 0 43 


lst pass 
2nd pass 


lst pass 
2nd pass 


A mperes 
950 
1050 


750 
1000 


Steels l 


Steels 4 and a 


Weld Procedure 


t were welded as follows: (all 1l-in. plates 


Volts 
36 
37 


36 
36 


Speed, in. / min. Wire Sizé, th. 
14 7 32 Hb 
12 7/30 660 


} , } } 
s-in. plates were welded as follows 


7 
a 


htt) 
16 ‘ 660 





150 Amp., °/j.-in. rod 





Position 
hardness 
A 
B 
C 
D 
2 
F 


918 


Steel 1 

Stress 

As-welded relieved 
164 156 
169 161 
262 214 
178 172 
178 172 
257 210 


Hand weld practice 


200 Amp., 


s-In. rod 


: weld bead hardness 


250 Amp., '/;-in. rod 300 Amp., */s- 


Location of hardness readings 











All readings VPN, 10-kg. load 


Ste el 2 
Stress 
As-welded relieved 
199 188 
195 188 
251 223 
206 175 
227 175 
251 219 
Miller- 


Steel 3 Steel J S 
Stress Ntress 
As-welded relieved 1s-welded relieved 

257 185 219 210 
251 185 219 199 
435 268 262 219 
219 214 182 192 
219 214 182 188 
$24 268 288 227 


Fig. 3 
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'/-in. sections through the welded zone and 


mace 
nent edgewise to the thickness of the plate, show the 
for the whole welded zone better than the flat 
end with the weld bead on the outside of the bend. 


luctiits 


Kither impact or slow bends at room temperature or 
whatever service temperature is pertinent on such 
.amples would tell us more of the actual worth of such 
‘oints than a polished up section, slow bent at room 
temperatures. The edgeways bending test of the full 
ection through the weld is really much more revealing 
f the comparative ductility of the various zones in the 
veld than a test which stresses only one face or the 
ther at a time. 

In study of the charted information you will not that 
steel 4 is a nickel, copper, molybdenum steel and that 














lable 4—Vickers Brinell Hardness in Weld Zone 
Automatic Weld 
All Readings VPN, 10-kg. Load 





Steel 5 is in the quenched and drawn condition before 
being welded and was not stress relieved after welding 
Steels 4, 5 and 6 were considered in this case as mater- 
lals for unstress-relieved, unfired pressure vessels, too 
large possibly to stress relieve, so that the plate Wiis 
treated before welding and welds left in the as-welded 
condition. Such applications may sometimes be found 
necessary in large gas storage vessels under pressure at 
It is not 


expected that such practice could be used at any very 


atmospheric or subatmospheric temperatures 


elevated temperatures due to possible unstability of the 
physical properties of the treated steel at such elevated 
temperatures. 

The manganese vanadium steel while approved by 
the A.S.M.E. Boiler Code Committee for riveted shells 
has not as yet been approved for welded shells he 
results obtained on Steel 2 (Mn Va) would indicate that 
this material is equal in value as a weldable steel to 
those analyses already approved. 

The experimental weld with the manganese vanadium 
welding rod was also very successful and the weld pro 
duced in this particular instance was somewhat more 
ductile in bend tests than the weld made with the 0.50‘ 
Whether the higher manganese i 
the weld melt might cause more variation in weld a 


molybdenum rod. 


alyses and physical properties is open to question 
With regards to the most suitable chemistry for plates 











—~ Steel 1 Steel 2 
osition As- Stress \s- Stress As- Stress 
I ardne Ss welded relieved welded relieved welded relieved 
\ 175 169 «164185178185 110000 | 
B 182 167 15S 182 175 175 j- 
( 182 167 164 178 175 203 by | 
D 192 169 178 188 192 203 * eee “7 = 
| 185 169 178 178 ISS 210 S 
182 172 164 167 167 164 sj 90000 | Ae 
G 182 182 167 167 167 169 5 a4 ke 
H 192 188 167 188 185 210 m 80000 | = 7 — =n ) : 
I 192 188 161 182 185 185 =I 
J 203 175 192 185 192 =. 208 & 70000 | et iS 
K 203 185 178 188 188 199 = SSS 
. . | edhe SY BQ 
L-70 electrode) (Mn Va electrod errr SRN SOS | 
. . 7 - LT KN i } t } 3 | =~ KN | 
Steel 3- Steel 4 Steel o S soo00 L_ SS SS ~ iS Pie i | ISEB | 
\ 164 160 192 182 246 matenhaertwstiwsteaiaet hh «SSt~CUCOGE 
B 216 160 192 178 241 SR SR SR SR SR SR SR MR Qr Qr T NT 
( 218 202 192 182 241 ry j 
D 249 232 192 185 251 40 
249 235 182 192 —-:268 : 
I 224 212 161 188 257 30 
G 233 238 164 ISS 268 mt ial 
H 178 173 185 188 236 “420 
206 193 199 1850s Z _— 
J 243 = 230 192 195 =. 251 Rio 
K 221 228 188 192 246 “ 
Se PARSE SST ASS SESE 
Table 5—Values for Physical Properties, Tensile Tests, on Welded, Stress-Relieved Plates 
) veld Tensile Py 
frenath trengtu ‘ 0 f 
7 y pe Candition Direction ps p / che ) 
21/.% Ni SR Long 61,000 79.000 29 (0 il \W 
Trans 62,500 740.500 24 0 il WW 
“ Mn Va S.R. Long 61,500 78,400 27.0 \ 
Trans 59.000 78,000 94 0 \\ 
3 Ni Mo S.R Long Not defined 99,700 34.5 VV 
Trans Not defined 97,700 20.0 \\ 
i Ni Cu Mo S.R Long 68,500 82.000 12.0 il \\ 
Trans 70,000 81.200 39.0 liu \ 
Mn Va Ni Mo ().T Long 86,000 105,000 16.0 In weld 
Trans 86,000 104,000 15 In we 
0 Mn Va Ni Mo Cu N.T Long Not defined 92,900 21.0 | i \ 
Trans. Not defined 93,400 15.0 | \ 
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with high strength, combined with good welding proper- 
ties, it is our belief that the alloying elements that com- 
bine with the ferrite such as nickel, copper, molybdenum 
and, to within certain limits, manganese and vanadium 
should be used to their fullest advantage. The car- 
bide-forming elements should be kept low in order to 
keep down the production of martensite in the heat- 
affected zone and brittleness in the cast metal beads. 
The strength of the ferrite should. be built up as high as 
possible and the hardenability kept as low as possible. 
We believe that there is still a great deal of experi- 





mental work on various combinations of allovs 


materials that needs to be done and should by 
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ofthe Stability of Oxyacetylene Flames 


{ 


» A review of the combustion of oxyacetylene mixtures, covering 
such topics as normal flame propagation, flame velocities, detonation 
waves, and flame characteristics is followed by discussion of sta- 
bility of oxyacetylene flames and control of backfire and flashback 


by Lewis D. Conta 


OR many years, research workers have been in- 
vestigating the phenomena of combustion, flame 
propagation and stationary flames in an effort 
to improve their ability to use flames in industry. 
The increased use of gaseous fuel in recent years and 
the problems that have risen in gas turbine and jet 
have served to accelerate 
Although little of this work has 
heen done with oxyacetylene mixtures, our fundamental 


propulsion applications 
research of this type. 


knowledge has reached a point where it is now possible 
to obtain a reasonably satisfactory picture of the 
iechanies of the oxyacetylene flame and its relation to 
flame stability. It is the purpose of this paper to 
present to members of the WeLDING Society some of 
the results of these researches, and the resulting concept 
i flame mechanics. It is intended that this paper 
shall serve as a background for future reports on the 
results of research projects that are now in progress 
nh our laboratory. 


FLAME PROPAGATION 


If a suitable mixture of gases contained in a tube is 
gnited at some point, a flame originating at the point 
of ignition will travel along the tube, burning the mix- 
ture as it passes. Although many investigators have 
studied this phenomenon, the details of the mechanism 
governing flame propagation are still not fully known. 
Photographic evidence indicates that the flame exists 
in the form of a narrow reaction zone which advances 
into the unburned gas, leaving burned products behind 
it. Itis clear that, in order to advance, the flame must 
somehow bring the fresh gas just ahead of it up to the 
pomt of burning. This is done by heat transmission 


Lewis D. Conta is Research and Development Engineer with the Ap- 
peratus Research Division, The Air Reduction Research Laboratories, 
Murray Hill, N. J. 
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his paper was presented at the twenty-ninth Annual Meeting, A.W.S., 
niladelphia, Pa., week of Oct. 24, 1948. 
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from the burning zone into the unburned gas, and b) 
the diffusion into the unburned gas of active atoms and 
radicals which act as chain carriers and inaugurate 
combustion in the fresh gas. Recent work by Tann- 
ford and Pease’ has indicated that diffusion plays 
a more important part than heat transmission and that 
hydrogen radicals are the most active carriers of the 
reaction. 

The velocity with which the flame travels down the 
tube depends not only on the nature and condition of 
the gas, but also on flow conditions and on the geom- 
etry of the experimental setup. In order to eliminate the 
effects of flow and geometry, and to study something 
more fundamental than the speed of the flame in the 
tube, it is customary to define a term for which the 
name transformation velocity is gaining in popularity 
Transformation velocity is the velocity at which the 
flame moves perpendicular to its surface into the 
stationary fresh gas. Some of the other terms in 
common use for this quantity are flame speed, burning 
velocity, normal velocity, fundamental velocity and 
ignition velocity. By specifying that the gas be cold 
and stationary and that the flame move perpendicular 
to its surface, the variables influenced by the par- 
ticular arrangement of equipment are eliminated and 
only those variables directly related to the nature or 
condition of the gas remain. It thus becomes possible 
to study the effect of the gas composition, temperature 
and pressure on the speed at which a flame will travel 
through the gas. Techniques involving tubes, Bunsen 
burners, soap bubbles and bombs? have been used to 
measure transformation velocities for various gas mix- 
These 


data show that for practically all gases, including oxy- 


tures, and many data of this type are available. 


acetylene, the maximum velocity is obtained for mix- 
tures which are near the stoichiometric ratio but slightly 


on the rich side of it. Since the stoichiometric mixture 


of oxygen-acetylene contains 28'/s% acetylene, the 
neutral or one-to-one ratio commonly tsed for welding 
and cutting is not the most rapid burning mixture 


Lean or oxidizing mixtures result in a considerably 
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higher flame speed. When compared with com- 
bustible mixtures of other fuél gases, the transformation 
velocity of oxyacetylene is found to be very high, a fact 
which, as will be brought out below, accounts for the 
stability problems which are encountered with this 
fuel. 

In addition to normal flame propagation by the heat 
transmission and diffusion mechanisms mentioned 
above, a flame may travel through a tube as a detona- 
tion wave at velocities many times as high as those 
normally measured. Detonation waves are always 
associated with hydrodynamic shock waves which 
travel at high speeds through the gas. When such a 
wave travels through a combustible mixture, it is 
possible for the flame front to couple itself to the shock 
wave and be carried along at the same high speed. 
The shock wave which carries the flame front may origi- 
nate in some local disturbance such as an explosion, 
or it may be produced by the flame itself. In the latter 
case, the flame speed will accelerate {rom its normal 
value up to the high detonation velocity as the shock 
wave develops. For a neutral oxyacetylene mixture, 
the transformation velocity is around 10 ft. per second, 
while the detonation velocity is approximately 10,000 
ft. per second, or one thousand times as fast. 

If the gas flow in the tube is turbulent rather than 
laminar, the increased area of the flame caused by the 
turbulence results in a velocity of flame travel down 
the tube which may greatly exceed the transformation 
velocity. Thus the actual speed at which a flame 
travels through a tube may vary from fairly low veloci- 
ties up to the much higher velocities associated with 
turbulent flow and finally, if conditions are right, the 
flame may proceed as a detonation wave at the ex- 
treme velocities associated with such waves. 

In most technical applications of flames for heating 
purposes, the object is not to permit a flame to travel 
through a volume of mixed gas, but rather to produce a 
stationary flame that can be controlled and directed 
as needed. Basically such a stationary flame is pro- 
duced by. causing the gas to flow toward the flame. 
If the gas velocity just equals the flame velocity, then 
the flame should remain stationary. Actually, as will 
be explained below, the production of a stationary 
flame is not as simple as this. It is, for example, dif- 
ficult to hold a flame stationary in a tube without 
the use of some special flame-holding device. At the 
exit from a tube, however, conditions are favorable 
for establishing a balance between gas and flame veloci- 
ties, and stationary flames are easily established. 


STATIONARY BURNER FLAMES 


In order to discuss burner flames more fully, it is 
necessary to consider the way in which both gas velocity 
and transformation velocity vary with position in the 
tube. 

It has been well established, both theoretically and 
experimentally, that for streamlined or laminar flow 
the velocity of a gas flowing in a tube varies from zero 
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Fig.1 Variation of gas veloc- 
ity with position in tube 
laminar flow 


at the wall to a maximum velocity on the tube 
actual velocity traverse being parabolic (Fig 
Lewis and von Elbe* made an experimental verifi 
of this fact, and showed, in addition, that the s 
parabolic velocity distribution is maintained ever 
the gas has left the tube and is flowing as a free str 
Above the tube, however, another factor enters 
plays an important part in the stationary flame mec! 
nism. As the stream leaves the tube and 
through the surrounding atmosphere, diffusion of 
bustible gas out into the atmosphere and of atmosp! 
air into the gas stream results in the flowing str 
In this la 
proportion of fuel gas drops from its value in thi 


being surrounded by a mixing layer. 


diluted stream to zero at the outer edge of the 
zone. Thus, we see that at its boundary th 
stream is stationary or moving very slowly, ar 
above the burner it is enclosed in a layer of 1 is 
composition. 

Turning now to a consideration of transforn 
velocity, we find two important factors playing 
Inside the tube, the cold walls exert a detriment 
influence on the combustion reaction, resulting 
substantially zero transformation velocity over 
distance out from the wall. Beyond this que y 
distance the transformation velocity rises rapid 
its normal value. The actual width of the quenching 
zone depends on the composition, temperatur 
pressure of the gas, and on the temperature 
wall. For fast-burning mixtures such as oxyacet 
its value is only a few thousandths of an inch. A 





gases leave the tube and enter the free stream 
the burner, the quenching action of the cold 
lost, and the transformation velocity at the bou 
rises rapidly. Very soon, however, the effeet o! 
tion in the mixing zone becomes important, a! 
transformation velocity at the boundary again ¢ 
the decrease becoming greater as the distance fr 
burner tip is increased. These variations in v‘ 
are shown in Fig. 2, after the method used by Lev 
von Elbe.* Curve a, taken within the tube, show 
the transformation velocity is zero over a certain 
space, and then rises rapidly to its normal value | 
gas mixture as the distance from the wall is incr 
Curves 6 and ¢ show the region of zero flame v¢ 
diminishing as the wall effect is lost above th 
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Fig. 2. Transformation velocity curves near 
tube wall 


while in Curve d the dilution effect of the mixing zone 
has caused the active region to recede again from the 
stream boundary. In drawing these curves, the effect 
of expansion of the gas stream above the nozzle has 
been neglected. 

By plotting transformation velocity and gas velocity 
curves on the same axis, the relationship necessary for a 
stable stationary flame may be shown.’ In Fig. 3 
these curves are plotted for the region near the wall 
within the tube. Curves r, s, and ¢ show the variation 
n gas velocity with distance from the wall for high, 
iedium and low flows. Curve a is the transformation 
elocity. For high flows (Curve r) the gas velocity is 
everywhere higher than the flame velocity and the 
flame will be carried along by the stream and blown out 
f the tube. At a low velocity (Curve ¢) there exists 

region over which the transformation velocity exceeds 
the gas velocity, and the flame will therefore strike 
ack through the tube. For the flow rate corre- 
sponding to Curve s, the gas velocity is high enough 
verywhere to prevent the flame from traveling up- 
‘tream. At one point (the point of tangency of the 

irves) the two velocities are equal, and the flame at 


this point will be stationary. This small stationary 
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flame element can then act as a pilot hight and maintain 


combustion over the whole stream. This situation 


within the tube represents, however, an unstable equilib 
rium which cannot easily be maintained. Any slight 
change in conditions will cause the flame either to strik 
back or to blow out of the tube 

Conditions outside of the tube are shown in Fig. 4 
Here the transformation curves a, 6, and ¢ of Fig. 2 
are replotted, but with all the curves moved down to 
the same 7 axis The curves still represent conditions 
at various levels above the burner. Curve r_ repre 
sents the gas velocity for a given total gas flow it 
can be seen that inside the burner (Curve a) the gas 
velocity everywhere exceeds the flame velocity and 
the flame will blow out of the tube. At the level 
represented by Curve c, there are places where th 
flame velocity is greater than the gas velocity and th 
flame will move back toward the tube. At level b, 


the necessary condition for equilibrium exists and a 
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Fig. 4 Conditions for stability above 
tube 


stable flame is formed. Furthermore, it is evident that 
this is a position of stable equilibrium, ior any motion 
of the flame cone away from the burner, or back toward 
the tip, will produce conditions that cause the cone to 
return to its stable height. Thus, it is evident that the 
flame cone will not be seated on the burner lip, but will 
rise above the lip until that level is found where the 
transformation velocity curve is tangent to the gas 
velocity curve 

If Curve a represents conditions inside the tube, and 
Curve c¢ is the transformation curve which is nearest 
to the stream boundary (at higher levels the diffusion 
effect moves the curve back toward the tube axis), 
then the conditions of tangency to these curvesrepresent 
the extreme-limits of operation of the tip (Fig. 5 
For total gas flows which yield velocity curves below 
s, the flame will run back through the tube; while for 
flows that cause velocities above u, the flame will blow 
completely away from the burner. These flows then 
represent the upper and lower limits for stable operation 
of the tip. 


The effect of some of the operating variables on these 


Q23 


flow limits can now be visualized. If the gas ratio is 
changed from neutral to oxidizing, the transformation 
velocity will increase as explained above, and Curve 
Thus, a higher 
gas velocity, and therefore higher flow, is required to 
prevent backfire under oxidizing than under neutral 
conditions. 


s will have to rise to remain tangent. 


Conversely, a carburizing flame will be 
stable at lower flows than a neutral flame. 

Overheating a tip will likewise cause the trans- 
formation velocity to increase and the dead space to 
decrease, thus raising the critical velocity necessary to 
prevent backfire. However, heating the tip also ex- 
pands the gases, thereby increasing the velocity. auto- 
matically. Which effect is more important depends 
on the particular setup involved. Often such heating 
will cause backfire, but it is also possible under some 
circumstances to increase the gas velocity sufficiently 
by heating to cause the flame to blow away. 

Having established the conditions for stability of a 
burner flame, attention will now be directed to a brief 
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Flow limits for a stable flame 


consideration of the characteristics of the cone itself. 
As was pointed out above, a stable cone results when, 
over some small region near the rim, the transformation 
and gas velocities are equal. Over the remainder of the 
tube area, the gas velocity exceeds the flame velocity, 
consequently a plane flame surface is not possible. 
In order to produce a stable condition, the flame must 
establish itself at an angle with the stream flow such 
that the transformation velocity is just equal to the 
component of the gas velocity perpendicular to the 
flame surface. It can be shown that, if a constant gas 
velocity over the cross section of the tube, and a con- 
stant transformation velocity are assumed, the stable 
form of the flame will be that of an erect right-angled 
cone. Figure 6 shows the relationships involved. 
Since neither of these assumptions is strictly true, the 
actual flame shape is only roughly conical, with major 
deviations from a true cone appearing at the base of the 
flame and at the tip. More exact studies of the actual 
flame shape have been made by Michelson,‘ Mache‘ 
and others, but since this work has little application to 
the stability problem, it will not be considered further 


924 ('ontla 


Oxyacetylene Flames 








Vt = TRANSFORMATION VELOCITY Vis Va 
Vg=GAS VELOCITY Vite Ve SiN oc BE oy) 
Vn=NORMAL GONPONENT OF Vg - ! 
Va nvel 
: al = i 
Vo a, 
the 
rge 
hile 
emel 
Fig. 6 Relationship between transformation velocity qp, — 
gas velocity for stable cone ; ombu 
pone, | 
here. If the gas flow is turbulent rather than Event 
the flame cone loses its sharpness and becomes = 
diffuse with a broader top. The actual shap assici 
length of the cone are also influenced by the s| ici 
the tip orifice. A properly designed converging Me” 
approach passage, for example, produces a long 3 
than a straight tube. As was discussed abov ome 
cone does not touch the metal wall of the en 
remains suspended a very short distance above th - 
this distance varying with the gas velocity and n | 
position and with the wall temperatures. In add ” 
to this effect, the flame also overhangs the rim of | 
burner by a small amount (Fig. 7). This overhang 
due to the expansion of the gas stream as it leave T 
nozzle, thus carrying combustible mixture out ove 
burner rim. The expansion of the gas is caused larg v 
by the back pressure due te the acceleratior 
burned gases through the flame surface —— 
If the combustible mixture fed to the fla 
stoichiometric composition, combustion will b me 
stantially completed in a thin conical flame 7 
xcept for some after-burning due to imperfect ) 
and to an equilibrium shift as the temperatur: a 
there will Be no zone of secondary reaction. — Ii 
mixture is burned, however, the products of com! na 
of the mixture supplied through the burner wi re 
selves be combustible and will burn with oxyger rh 
the atmosphere in an outer or secondary con Weld 
neutral oxyacetylene flame for example, the di 
reaction of equal volumes of oxygen and acety! ie 
vield combustion products made up of carbon n ord 
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Fig. 7 Inner cone showing lift and overhans 
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nd hydrogen according to the equation C2sHe + O. — 
1) + He. The first reaction takes place in the inner 
a blue cone, While the carbon monoxide and hydrogen 
ombine with atmospheric oxygen in the secondary 
nvelo Oxygen for combustion in the secondary 
nvelope must be supplied from the atmosphere by 
jiffusion and turbulent mixing, processes which are 
elatively slow compared with the rate of combustion 
» the inner cone. Consequently, the outer region is 
arge and diffuse and of relatively low temperature, 
chile the inner cone is small, sharply defined and ex- 
tremely hot. As the amount of oxygen in the mixture 
< increased above the neutral one-to-one ratio, the 
~ombustion is more nearly completed in the primary 
zone, and the temperature of the inner cone increases. 
Eventually, of course, the mixture becomes excessively 
ean and the flame temperature will again drop. The 
neak temperature is produced by a mixture having an 
ixygen-acetylene ratio of approximately 1.5 to 1. 
If more acetylene than the normal one-to-one ratio is 
sed a third cone or “acetylene feather” is produced 
between the inner cone and outer envelope. The 
ippearance and characteristics of these oxidizing and 
iburizing flame are so well known to those familiar 
vith oxyacetylene equipment that no attempt will be 
made to describe them more completely. 


THE STABILITY OF BURNER FLAMES 


\ gas burner is said to be unstable if it can easily 
e caused to backfire or flashback, or if the flame blows 
vay readily. The terms backfire, flashback and blow- 
way may be defined as follows: 

\ backfire is a momentary recession of the flame into 
the torch followed by immediate reappearance or 
mplete extinguishment. 

\ flashback is a recession of the flame into the torch 
followed by continued burning within the torch. 

Blow-away is the carrying away of the flame from the 
hurner by an excessively high gas velocity. 

These terms are defined here in accordance with the 
Welding Handbook,-and with common practice in the 
elding industry. It may be well to point out that 
mong other workers in the field of combustion, the 
vord “flashback” is used as we use backfire, and little 
rho attempt is made to distinguish between a momen- 
‘ary recession of the flame and continued burning 
vithin the torch. Some people in our own industry 
eel that it weuld be better to use flashback to mean, as 
the work implies, a temporary flash into the torch, and 
'o use backfire, or perhaps some new word such as 
dumback, to describe a continued burning within the 
torch. By so doing, our own definitions would be 
ore nearly in agreement with those found in the gen- 
eral literature of combustion. Such a change seems 
‘orth while, and might well be considered by the 
proper committee of the Society. In this paper, 
however, the terms will be used as defined above. 
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The mechanism of backfire has already been dis- 
cussed. If at any point in the stream the transforma- 
tion velocity exceeds the gas velocity, the flame can 
run upstream and enter the torch. Since the gas 
passage upstream of the tip is usually larger in diameter 
than the tip itself and consequently has a lower velocity 
of gas flow through it, the flame once it has entered the 
torch will travel rapidly back to the mixer. This 
backfire or popping is a fairly common phenomenon 
in oxyacetylene torches and is well known to all users 
of such equipment. In testing a tip for backfire sta- 
bility, the object is generally to determine the limit- 
ing flow below which backfire appears. This may 
be done by presetting the flow of oxygen and 
acetylene and observing whether the tip backfires o1 
burns normally on ignition, or by establishing a normal 
flame and then gradually reducing the flow until back- 
fire occurs. If the first method is used, the back- 
pressure set up when ignition takes place reduces the 
gas flow and causes backfire at higher flows than are 
found if the second method is employed. The latte: 
method is also open to some question due to the ap- 
pearance of tilted flames as the flow is reduced. From a 
practical standpoint, however, either method will vield 
useful and generally reproducible results. 

Since the tendency for a tip to backfire depends on 
both gas velocity and gas ratio, it is necessary to explore 
carefully a wide range of flows and gas ratios, and to 
check for backfire at each setting. The results of such a 
test are generally expressed by means of a backfire curve 
such as is shown in Fig. 8. The area under the backfire 
curve on this plot represents the locus of points at which 
the burner will backfire. Any corresponding values 
of velocity and acetylene percentage which plot as a 
point outside the dome represent operating conditions 
that are stable against backfire. The curve thus 
shows the region that must be avoided in the operation 
of the tip in order to avoid spontaneous backfire. It is 
clear from the curve that the velocity which must be 
maintained to prevent backfire is very much higher for 
oxidizing than for neutral or carburizing lames. Hence 
if a burner tends to be unstable, oxidizing conditions 
must be avoided. Ovxidizing flames are, on the othe: 
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curves 





hand, hotter than neutral flames and, unless un- 
desirable for metallurgical reasons, are often used. 
For this reason, a degree of inherent stability which is 
sufficiently high to permit the use of excess oxygen 
flames is highly desirable. 

At the same time that data for the backfire curve 
are being taken, the blow-away curve can also be estab- 
lished. By increasing the flow at each gas ratio until 
the flame blows away from the burner face, the data 
necessary to plot the blow-away curve shown on Fig. 8 
are obtained. The condition necessary to cause blow- 
away is, as described above, that the gas velocity must 
exceed the transformation velocity everywhere in the 
stream. 

Since the transformation velocity and gas velocity 
are both influenced by the wall, it is evident that the 
backfire and blow-away curves will be affected by the 
size and shape of the burner nozzle. In general, as the 
diameter of the hole increases, the backfire curve be- 
comes higher and broader; that is, the region of in- 
stability increases. The blow-away’ curve is also 
raised, however, by an increase in diameter, so that the 
stable region between the backfire and blow-away 
curves is not greatly affected. Lewis and von Elbe? 
showed that if these curves for straight tubes are 
plotted using velocity gradient at the wall instead of 
velocity as one of the coordinates, the curves for all 
tube diameters within a certain range coincide. Bol- 
linger and Williams® confirmed this fact for the blow- 
away curves and found that it held also for turbulent 
flows. Little of this work has been done with oxy- 
acetylene flames, however, and no such correlation 
has been found for the different shaped orifices found in 
oxyacetylene equipment. For these reasons, it seems 
safer, for the present at least, to establish separate 
stability curves for each orifice size and shape en- 
countered. 

It. should be emphasized here that the backfires 
which occur for operating conditions represented by 
points under the backfire dome are spontaneous back- 
fires. That is, they occur due to insufficient flow alone 
and without the help of any external disturbing in- 
fluence. It is proposed that the terms “‘spontaneous”’ 
and “induced backfire’? be used to distinguish between 
backfires caused by insufficient flow and those caused 
by some disturbance. Although the basic cause is 
undoubtedly the same in each case, the distinction as 
to immediate cause is useful in backfire testing. Spon- 
taneous backfires, for example, are only possible under 
the backfire dome, while induced backfires can be pro- 


duced at any gas flow or mixture ratio. The types of 


external factors that cause induced backfire will be dis- 
cussed later. 

In many respects, flashback is a more serious cause of 
trouble than backfire. 
flame is either extinguished or relights in its normal 
If the flame 
continues to burn inside, however, the extreme heat may 


If a welding torch pops and the 


position, no permanent harm is done. 


damage the equipment. This is particularly true of 


large automatic equipment where the operator may not 
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be aware immediately that anything has gone w; 
The exact mechanism that causes a backfire to 
into a flashback is not known. It appears to be relys, 
to the type of tip, to the characteristic of th 

gas passages and to the design of the actua 
This problem is under investigation in our laboraty 
at the present time and will be discussed fi 
future paper. . 

The importance of backfire in this problem is 
the fact that a flashback always has its origin 
backfire. 
flashback would no longer be a problem. Whil 


If backfires could be entirely eliminat 


difficult or impossible to completely eliminate backf 
in conventional oxyacetylene equipment, they ca) 
minimized by care in the design and operation 
equipment. Most of the remainder of this pape: 
deal with the control of backfires by such means 


CONTROL OF BURNER INSTABILITY 


The backfire of oxyacetylene burners unde 
operating conditions may be attributed to » 
possible causes. These causes are listed below 


brief discussion of their control is o1\ en 


Inherent Flame Stability 


In order to avoid backfires, it is obviously necess 
to operate the burner within its stable range. TT’ 
operating conditions which represent points und 
backfire curve or above the blow-away curve (lig 
must be avoided. If a tip is designed for fixed op 
ing conditions, avoiding the unstable areas is 1 
serious problem. If, on the other hand, a 
burner must be able to burn with either a hard 
velocity flame for heating or a soft low velocity 
which will not splatter the molten puddle, s 
difficulties may be encountered. Since a soft fi 
obtained by operating near the backfire dome, and s 
the operator has no way of knowing how clos¢ 
dome his setting is, relatively unstable op 
conditions are frequently used. .This_ situati 
aggravated when oxidizing flames for rapid 


are desired. Referring again to Fig. 8, it ts « 
that the stable velocity range is greatly reduced 
gas ratios below neutral are employed. Sometimes 
the other hand, carburizing flames are required 
extreme protection against oxidation, and unde: 
conditions stability is generally not a serious pro! 
If protection against backfire is the most im 
consideration, then using a small orifice diamet: 
its associated smaller backfire dome will be 
tageous. If the orifice diameter is reduced to app 
mately twice the dead space, then flame propag 
will no longer be possible and the burner sho 
backfire-proof. The very small dimension neces 


to attain this stability with oxyacetylene, h 


makes burners designed on this basis of limited use! 
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Furthermore, it has been demonstrated in our 
ry that even if the small dimension necessary 


Ness. 
aborat ; 
to prevent flame propagation is used, an explosion 
witside of the tip can drive the flame back through the 
rifice and produce a backfire. 

In the case of multihole burners, the completeness of 
mixing of the gases and the uniformity of distribution 
from hole to hole are factors of great importance. If, 
me example, one hole is so situated that the gas flow 
through it is less than through the others, this hole 
vill be operating closer to the backfire dome and will 
be more subject to backfire. Since in most multihole 


burners all of the orifices are fed from a common gas 


chamber, the backfire of a single hole is sufficient to 
ionite all of the mixed gas and cause a loud explosion. 
It becomes, therefore, highly important to design the 
ipproach and distribution passages in a manner that 
vill insure equal gas flow to all orifices. Examples of 
situations that may cause difficulty are shown in Fig. 9. 


A reduction in flow may also be caused by particles 
of dirt inside the hoses or torch. These particles 
may lodge in the mixer or in a restricted gas passage 
below the mixer, thereby reducing the gas flow to the 
tip. Since this type of stoppage does not reduce the 
area of the exit orifice, but does reduce the total gas 
flow, the exit velocity will drop and a backfire becomes 
possible. The danger of backfire is increased if the 
stoppage is in the acetylene instead of the oxygen 
passage, for such a stoppage will increase the ratio of 
oxygen to acetylene as well as decreasing the total 
gas flow. The obvious solution to this difficulty lies 
in the observance of scrupulous care in the handling 
of all oxyacetylene equipment. Hoses should be blown 
out before being used, and torches, mixers and tips 
should be kept free at all times of particles of dirt, 
carbon or metal chips. 

Variations in gas flow caused by fluctuating line 


pressures or bv poorly designed or improperly operat ing 





in Fig. 9 (a), a high gas velocity in 





the approach passage may result in 
hole a being located in a low- 
pressure pocket, thus making it 
more likely to backfire than its 
neighbors. In the situation shown 





n Fig. 9 (b), two opposing factors 
nust be considered. Due to the 
iormal frictional pressure drop, the static pressure will 
tend to drop in the direction of flow. At the end of the 
wissage, however, the conversion of kinetic to pressure 
energy will result in an increase in static pressure. 
Both of these effects may be reduced in magnitude by 
ncreasing the cross-sectional area of the gas passage. 

Imperfect mixing has a similar undesirable effect. 
lf the mixture is nonuniform, some flames will be some- 
‘hat carburizing, while others are slightly oxidizing. 
Since the oxidizing flames will be more subject to 
ackfire than those which are neutral, the over-all 
stability of the burner will be reduced. Good mixing is 
promoted by properly designed mixers and by gas- 
passage arrangements which promote turbulence in the 
region between the mixer and the tip. 


lecidental Flow Reductions 


Any condition which will reduce the total gas flow 
r the gas velocity, even momentarily, will serve to 
promote backfiring. A common cause of such induced 
backfires is the temporary stoppage of the tip orifice 
»y an obstruction.. The stoppage may be caused by 
purposely hitting the tip with a stick, as is commonly 
done in tip testing, or by accidentally bumping the 
lighted tip against the workpiece in welding or cutting 
When this happens, the total gas flow, and consequently 
the gas velocity in the burner passages, is reduced. 
\lthough the actual gas velocity through the restricted 
orifice will be up to or above its normal value, the dis- 
turbance caused by the obstruction may permit the 
flame to enter the tube. Once it is inside where the 
Velocity is below normal, the flame will travel rapidly 
back to the mixer. 
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Fig.9 Gas systems which may cause nonuniform distribution 


regulators may also lead to instability, particularly if 
the equipment is being operated near the backfire 
dome in order to produce a soft flame. Where several 
pieces of equipment are being operated from a single 
gas line, the additional pressure drop created by the 
turning on of another torch may reduce the pressure 
sufficiently to cause one of the other torches to backfire 
These difficulties may be minimized by avoiding 
operating conditions which are too close to the unstable 


region. 


Overheating of the Burner 


Any substantial increase in the temperature of the 
burner wall will reduce the dead space and thereby 
increase the area under the backfire dome Thus, 
anything that serves to prevent such heating will 
promote resistance to backfire Probably radiation 
from the hot workpiece is the major source of the 
heat that enters the burner and causes overheating 
In order to minimize the possibility of overheating, 
the burner should be designed with as small an area 
as possible through which radiant energy from the 
workpiece and flame can be absorbed, and with a large 
area available to re-radiate heat to cooler regions awa\ 
from the flame. In difficult cases a properly designed 


water-cooling system may be the only solution 


Lighting-Up Procedure 


Backfires frequently occur during the process of 
lighting an oxyacetylene burner. When the gas valves 
are first turned on, the velocity of flow is low, and, if a 
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source of ignition is present, the flame may be able to 
enter the burner. The possibility of a backfire will be 
greatly reduced if pure acetylene is turned on first 
If this 


procedure is followed the flame will be carburizing, and 


and ignited, and the oxygen then turned on. 


hence more stable, while the gas flow is building up and 
will not reach neutral until the flow is up to its normal 
value. Similarly in shutting down, if the oxygen is 
turned off first, there is less chance of a backfire oecur- 
ring. 

Another dangér associated with lighting up lies in the 
possibility of forming a combustible mixture in the gas 
Whenever, due to 
purging or to starting sequence, one gas is turned on 
before, or without, the other, back flow of this gas 


passages upstream of the mixer. 


through the mixer will produce a combusible mixture 
in the other supply line. Unless care is exercised this 
If the 
mixture burns in the oxygen system the hose may be 
ignited, while if it burns in the acetylene supply line 


mixture may be ignited and a flashback result. 


it may release enough carbon to block seriously the gas 
system. This danger can be eliminated by always 
purging the acetylene line last, and then turning the 
acetylene on first for lighting. If this procedure is 
followed the mixture will be formed in the oxygen 
supply passage, and will be gradually fed, without 
danger, into the acetylene stream when the oxygen valve 
is opened. 

A further powerful measure of protection against 
danger from mixed gases in the supply lines is afforded 
by the use of check valves in these lines as near the 


mixer as possible. 


Miscellaneous Sources of Trouble 


It is well known by those experienced in oxyacetylene 
work that various minor disturbances are often the 





Any burr, dent or other j 


till}) 


cause of backfiring. 
fection in the shape of the exit orifice may be syet 
source of trouble. The explanation for this pheno, 
non probably lies in the turbulence that 
created by the irregularity. Sinee the flame speed 
increased in turbulent flow, the flame may be ena), 1 
to strike back through the orifice. Accumulations 
slag or other foreign matter can have a similar eff 
and may also, by their insulating effect, raise 
effective tube wall temperature, thus reducing the ¢ 


space and promoting backfire. In cleaning 


drills or other cleaning devices, extreme care must 


exercised to avoid roughening, bell-mouthing 

wise changing the contour of the orifice. 
Flying particles of scale, slag, molten metal or ; 

drops of water can upset a normally stable flame 

cause a backfire. The exact mechanism by which thes 

particles effect the flame is not known, and genera 

little can be done to avoid them. Thus backfires fro 

sources such as these cannot always be avoided. | \ 

many applications of oxyacetylene flames, an occasio 

backfire of this type may not be particularly object 

able, provided that the backfire does not develo; 





Two Ways to Remove 
Frozen Nuts 


by F. C. Giebig 


HESE two methods for removing frozen nuts save a 
lot of time and work. Use your blowpipe whenever 
bolted parts that are rusted together have to be 
taken apart. If the nut can be scrapped, cut one 
side partly through without nicking the bolt, as shown 
at A. Then turn it off the bolt easily with a wrench. 


Mr. Giebig is a development engineer with The Linde Air Products Co 
New York y 
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Remove Frozen Nuts 

















0 
a flashback. The factors that influence the develop- \ 
ment of a backfire into a flashback are now unde - 
vestigation, and will be reported upon at 
mm 
date - 
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Welding the Modern Diesel Locomotive 


® Welding manifolds, generator adapter cylinder 
blocks, and frame production methods are described 


or ever 
me and 
h thes by H. S. Swan 
neral] 
HE modern Diesel locomotive with its engine is 
pretty much a welding proposition throughout, 


— from the block through the oil pan base, the gener- 
— ator, the locomotive frame and outside skin, down 
— tomany of the small tools. 

levelop- As may be seen in Fig. 1, the individual weldments, 
det - ind even the welds themselves, are almost completely 
. om obscured on the finished engine. However, Fig. 2 


shows a few of the weldments, such as brackets, mani- 
folds, headers, supports, gear casings and the intricate 
multipipe 16 cylinder exhaust manifold, which are made 
n the new Small Welded Products Dept. at Schenec- 
tady. 

THE ENGINE 

These manifolds operate at a temperature of approxi- 
mately 1100° F. and are made of light gage 18-8 stain- 
less steel tubing, and in view of the service requirements 
ind the fabrication by welding, we have standardized 
nS.A.E., Type 347, to minimize carbide precipitation. 
lhe basic principle of all weldment fabrication in 
Schenectady is the use of small preassemblies which are 

mpleted as far as possible, followed by a careful check 
nd, in some cases, a preliminary machining before in- 
orporation into the final assembly. The’ exhaust 
manifold is no exception. One of the double-sided 
rotating assembly fixtures for unit preassembly may be 
seen in Fig. 3. All welding of the manifolds is per- 
lormed by the electric arc, using Type 2347 electrodes, 
ind the units are placed in service without stress re- 
lieving or machining. 

One of the most complicated and difficult weldments 
of the Diesel engine is the generator adapter shown in 
sample cross sections in Fig. 4. It has turned out to be 
an economical and happy welding of castings for the 
heavy bolting lugs to formed plates and tubes into a 





composite unit of many faces which are machined to 
extreme accuracy. During the evolution of procedures 


ect 
‘ 1d 


H. S. Swan is Welding Engineer with the American Locomotive Co., Sche 
lv5,N.Y 


paper was presented at the Twenty-Ninth Annual Meeting, A.W.S ce F 
Fig. 3 


phia, Pa., week of Oct. 24, 1948 Exhaust manifold fixture 
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Fig. 4 Sections of generator adapter 


for the adapter, we frequently felt the need for the use 
of an automatic process, such as submerged arc, to de- 
crease the welding time for some of the heavy fillets and 


butt welds. However, the normal consideration for 


submerged are welding envisions long straight-away 


seams of appreciable magnitude for reasonable use of 
the process. As shown in Figs. 5 and 6, suitable equip- 
ment and fixturing allows efficient use of the process for 
comparatively short welds, thereby eliminating their 
back-chipping and decreasing the welding time for them 
by about 75‘ AY 

Probably the most extensive setup for the manufac- 
turing of weldments is at our Auburn plant where we 
manufacture V-type engine cylinder blocks, as seen in 
Fig. 7, in addition to some of the older type in-line units 
for stationary service. Here, three new complete shops 
have been turned over to the preparation of parts for 
incorporation into weldments and their welding assem- 
bly. The procedures are based upon the use of heavy 


cast-iron foundations which act as a portable floor plate 



































Fig.5 Submerged arc-welding generator adapter 
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g.6 Generator adapter 


and which remain attached to the unit throug! 


various assembly stages, including final stress relic! 


This allows a progressive method of fabrication in 
individual pieces are added and welded so as to b 
the unit, followed by progressive checking and 
cases, machining before.addition of the next pa: 

In Fig. 8, the first assembly, which includes { 
tion plates for rails, forged bearing saddles 
spline or backbone of the engine, may be seen 
assembled on the cast-iron foundation. Positione 
used extensively so that as much of the weldu 
possible may be performed in the flat or hor 
position with A.W.S. Class E-6020 electrodes 
materially increasing the quality and at the sar 
decreasing over-all cost. 

\fter some of the long plates have been adde 
connections, which are long, straight, continuous si 


are welded by the automatic submerge | are pro 


Fig.7 Diesel engine V block and base 


Diesel Locomotive THI W ELDING Je 
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shown in Fig. 9. In some cases, such as shown here, the 
weld is a combination manual-automatic arrangement 
where the first side is welded in close quarters by hand 
and then completed by the submerged are process. 
This not only saves welding time but also eliminates the 
need for back-chipping on this important joint. 

After all of the longitudinal members have been com- 
pletely welded, the block is turned on end and all of the 
small transverse stiffener webs are fitted and welded 


Fig. 10 Machining block ends 


top, sides, ends and internally to tolerances of a f¢ 
thousandths of an inch 


PRODUCTION AIDS 


With the advent of extensive welded const 
d and items known as weldments, it became in 

a “ apparent that new drawing room procedures an¢ 

e | . niques would be required. An example of some 
— progress is shown in Fig. 12, which is the detail « 
ulld . a Se “a, ee for the cylinder sidewall of our V-block 

— ‘s ; - =e seen that the dimensions are shown from 

Fig.8 First assembly both Ways toward the ends and, In addit ion to 

common allowance for machining, we hav 
specific allowances for shrinkage during 


explanation of the shrinkage allowances 





Fig.9 Submerged arc-welding engine block 


with ordinary double fillet T-welds. The block is then 


ready for its “‘closing-in’’ end plates. During assembly, 


each of the longitudinal members was located according 
‘0 Its own transverse center line with little regard for 
dignment at the ends. As shown in Fig. 10, both ends 


of a) . 
f all longitudinal members are machined to close toler- 
ances 





then the end plates are accurately fitted and 
The finished block, shown in Fig. 11, is care- 


stress relieved and then machined on the bottom, Fig. 11 Finished V block 
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Fig. 13 Preassembly Diesel locomotive trucks 


cases, a Sketch of the raw material as received, with in- 
structions for rough flame cutting, are also included. 
The extensive use of fixtures and positioners, and 
their careful arrangement in the shops for maximum 
economy have oftentimes required preparation of pro- 
edure drawings for the guidance of tool and plant con- 
struction engineers. Incidentally, this type of drawing 
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has proved invaluable among the welding men them- 
selves, for discussion and correction of the procedures 
vhich they were planning for a given job. 

Every ambitious program for the design and produc- 
tion of weldments in an organization, not in the habit 


of producing them, finds it necessary to carry on a cer- 
tain amount of research in all phases of the welding sci- 
ences, and we have been no exception. One of the 
many interesting studies evolves about photoelastic 
examination of specimens representing typical welded 
joint cross sections, such as double fillet T connections 
These specimens and associated studies convinced us 
that ordinary fillet welds without edge preparation, to 
eliminate the line of demarcation between the pieces, 
are satisfactory for almost all loads encountered in 
machinery design and, as a result, provide opportunities 
for real savings in production. 


Fig. 14 Final assembly Diesel locomotive truck 
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THE LOCOMOTIVE 


Some of our locomotives are designed with welded 
trucks, and for them we use side members made of 
flame-cut steel slabs, as may be seen in Fig. 14. We 
have been able to develop flame cutting tolerances on 
large repetitive work of this nature to the point where 
many of the surfaces are used as cut, and will be correct 
in their location to +!/;, — Oin. The trucks are made 
on the standard Schenectady practice of preassembly, 
and Fig. 13 shows two of the truck swing bolsters being 
fabricated on positioners. Upon completion of the 
positioner work, the bolsters are accurately checked and 
corrected, if necessary, before placement in a jig with a 
pair of side frames. This final assembly of the truck is 
carried out in a tool type of jig, shown in Fig. 14, which 
has provision in it for transverse shrinkage between the 
two side members. By this means, the side frames 
may be set apart by an additional amount equal to the 
expected shrinkage and the welds allowed to contract 
normally without restraint. The net,result is a large 
weldment held to.accurate dimensions and used as 
welded without finish machining or stress relieving. 

Within the last few years, we have greatly increased 
our use of resistance welding and added a number of 
new machines. Among them is the new portable spot- 





Fig. 15 Spot welding gun 
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Fig. 16 Spot-welded shutter assembly 


welding gun, which may be seen in Fig. 15, an 
it, the window and door frames on which it is 
also clearly discernible. The water-cooled gui 
rotated through an angle of 350° so as to weld the 
periphery of a frame in one setup. We were on 
first users in the East of three-phase electrical 
for resistance welding, and have since expand: 
process and control into three departments 


plant. Also, the expanded use of resistance weld 


been paralleled by the adoption of as complet 


accurate a fixture setup for every job as could be 





Fig. 17 Switcher assembly line 
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Fig. 18 Road locomotive roof, floor frame and side truss 
assembly 





Fig. 19 Side truss detail 


cured. In many cases, the fixtures used are of fine 
machine tool accuracy and, as a result, resistance- 
welded items, such as the shutter assembly shown in 
Fig. 16, may be made very easily with little fear of 
listortion or misalignment of moving parts. 

The locomotives are made on a production line 
basis, as may be seen in Fig. 17, which is the 450-ft. 
specially equipped bay used for switchers of all types. 
All of the locomotives are built with welded frames 
assembled on cast-iron floor plates. They have never 
been a serious problem with the exception of the stream- 
line road locomotives, where we have found it desirable 


‘to use the new A.W.S. Class E-6015 electrodes to de- 


crease the possibility of underbead cracking in the low- 
alloy high-strength material required for these light 
weight frames. The side trusses, floor frames and roofs 
are each completed as preassemblies and assembled as 
shown in Fig. 18. The careful attention to welding 
detail incorporated in the design of these new loco- 
motives is well illustrated in Fig. 19, which is a close-up 
of one of the truss joints. Here, the design has been so 
arranged that the gussets may be made by shearing, 
and the welds between members are terminated short 
of the ends of each joint involved. This eliminates one 
of the serious causes of weld joint failure, wherein the 
welders might incompletely shape their filler metal at 
the edges of intersecting members and leave gouges or 
undercuts along the lines of highest stress. 
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Fig. 20 Streamlined locomotive nose preassembly 





Fig. 21 4500-hp. road Diesel electric locomotive 


The streamline nose with the operator's cab and win- 
dows, shown in Fig. 20, is completed as a preassembly 


and moved into place ror connection to the main body 
of the locomotive In this case, specially cle veloped 
\.W.S. E-6013 electrodes, and specially trained opera- 


tors use very specific procedures to avoid rippling ol 


the outside skin, as any irregularity in this surface be- 
comes a startling flaw when the locomotive is given its 


final high-gloss finish 

All of this technological development Ss in ¢ lence 
at Schenectady and Auburn, N. Y., where the American 
Locomotive Co. is turning out ever-increasing quant! 
ties of Diesel-electric locomotives for the nation’s rail- 
roads. The assembly line techniques and production 
know-how developed during the recent war | aone 
much to speed up the production of these modern 
All of Aleo’s production at Schene 
tady is for Diesel-electric The end of steam loco- 


giants of the rails 


motive building attracted wide attention a few months 


ago. Forty pel cent ol the nation’s Diesel-electric 


business is now being done by Alco and is typified by 
the £500-hp Diesel-electric locomotive shown In Fig. 21 
which is now an important freight service on the 


Missouri Pacific lines 
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Structural (-Beam Cutot) Machine 


® The structural I-Beam cutoff machine is an unusual oxyacety. 
lene machine designed to cut I- or H-beams from 10 to 36 in. on a stee| 


mill roll line. 


by George J. Strate 


HE problem of flame cutting structural shapes has 
been under consideration for marty years. The 
hand torch was the first oxyacetylene tool used tocut 
these members. However, the hand torch has its 
limitations so far as speed and accuracy are concerned 
and, consequently, a mechanical means of guiding the 
hand torch was indicated as a faster and more accurate 
method of accomplishing the desired results. This 
mechanical means of guiding the hand torch consisted 
of three torches mounted on a frame which was clamped 
to the structural members. Two torches moved ver- 
tically and cut the flanges while the third torch moved 
horizontally on a carriage and cut the web section. 
While this method produced more accurate cutting, the 
time required to position the unit and make the cut 
precludes its use in a production setup such as a steel 
mill roll line. This unit was also comparatively fragile 
in construction and not suitable for steel mill use. 

The machine described in this paper is a third step 
in the solution of the problem of flame cutting struc- 
tural shapes. This third step includes the principles 
employed in the second step, with the addition of auto- 
matic positioning and control of the cutting torches, 
producing a consequent increase in the speed of the 
operation and, also, a much larger and more rugged 
machine consistent with steel mill construction prac- 
tices. 

The structural I-beam cutoff machine is an oxyacet- 
ylene machine designed to cut I- or H-beams from 10 
to 36 in. on a steel mill roll line. The unit is designed 
to produce a cut surface comparable to a cold saw and 
to be comparatively inexpensive in initial cost, installa- 
tion and maintenance. In addition to these qualities 
the machine is of rugged, but simple, mechanical con- 
struction to withstand steel mill usage. 

The machine, Fig. 1, is a ram-type unit which mounts 
three torches. The I-beam is presented to the machine 


riding on the bottom flange. Two torches, mounted 


George J. Strate is assistant research and development engineer, apparatus 
research div., Air Reduction Research Laboratories, Murray Hill, N. J 


Paper presented at the Twenty-Ninth Annual Meeting, A.W.S., Philadel 
phia, Pa., week of Oct. 24, 1948 
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I-Beam Cutoff Machine 


The unit produces a cut surface comparable toa cold say 


top and bottom, move horizontally and cut the top a 
bottom flanges perpendicular to the longitudinal axis , 
the I-beam. The third torch moves vertically from to, 
to bottom and cuts the web section. All cuts match jy 
the same plane to produce a continuous, smooth-cut 
surface. Figure 5 shows the position of the 
during a cut. 

The main ram, gas arm and operator’s pulpit 
mounted on a machine carriage equipped with standa: 
gage railroad wheels and axles. The machine can eitly 
be moved manually, parallel to the roll table, or can 
equipped with an electric-motor drive. A hand brak 
is supplied to lock the carriage in position on th 

The machine as designed is for automatic operat 
with the option of manual operation if required. A 
operations in the automatic cycle are sequel 
through relays and micro-switches in the proper ord 
so that the entire cutting cycle is completed and | 
machine returned to the “at rest’’ position aft 
initial signal from the operator’s station. 





Fig. 1 General view of structural I-beam cutoff machine 
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ey Fig. 2 Slide box and ram 
m tor 
stch it A description of a completely automatic machine 
th-eu evyele follows: An I- or H-beam moves down the roll 
orches table and is positioned in front of the machine. The 
operator presses the automatic start button on the 
st an machine control desk. The main ram moves out at 
ndard- high speed and automatically positions the top and 
either bottom flange torches on the edge of the beam flanges. 
can by The preheating gases of the flange tips ignite and play 
brak: on the edge of the flange for a preset preheat period. 
prs \t the end of the preheat period the cutting oxygen 
ratior comes on and the ram starts to move across the flange 
1 A at cutting speed. When the flange tips are approxi- 
1enced mately '/» to 1 in. away from the web section, the main 
order ram slows down to '/, cutting speed until the flange tips 
nd the have cut through the web section. The main ram then 
er the picks up cutting speed and at the same time the web- 


torch cutting oxygen comes on and the web torch starts 
to move downward at cutting speed. The main ram 


continues to move across the flange at cutting speed 








oe oe 


Fig. 3 Ram head 
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until the flange is cut through. At that time the flange- 
tip gases go off and the forward motion of the ram stops 
while the web tip continues to cut downward. When 
the bottom of the cut is reached, the web tip is extin- 
guished and the main ram moves back to the “at rest”’ 
position at high speed while the web torch moves up- 
ward to its original position. 


The timing for all of the above operations is preset 


on the machine for each beam size. Seven operations, 


which can be accomplished in 60 sec., are required to 
change the machine settings for a change in beam size 

Details of the various components of this machine 
will be treated individually 


RAM AND SLIDE BOX 


The horizontal motion of the cutting torches is 
transmitted through a ram and slide box. The 
driven by a '/:-hp. motor through a speed reducer with 
a chain and sprocket transmitting motion to the ram 
The stroke of the ram is 84 in. which will cover a 5-ft 
roll table including the line shaft. 

The slide-box frame shown in Fig. 2 consists of two 
i'/,-in. end plates welded together with five 4-in. diam. 
pipes used as spacers. This type of construction pro- 
vides a sturdy structure with a minimum of labor and 
material. 


The assembly of this unit was relatively simple. 





Fig. 4 Workpiece locator probe 


Five bosses, slightly smaller in diameter than the 1.D 
of the pipes, were welded to the face of each end plate. 
The end plates were positioned on the machine carriage 
and the ends of each pipe were fitted over the bosses. 
The bolts holding the end plates to the machine car- 
riage were then tightened to hold the complete struc- 
ture rigidly in place for the welding of the pipes to the 
end plates. 

The main ram consists of a 10*/,-in. diam. heavy-wall 
steel tube. A light cut was taken from the outside 
diameter to provide a smooth rolling surface and to 
eliminate any camber of the tube. 

Six guide rolls carry the ram in the slide box. ‘The 
outer ring of each guide’ roll is machined from bronze 
stock with the contact surface curved to fit the contour 
of the ram. The outer ring of each guide roll is mounted 


on a self-aligning roller bearing. 


utoff Machine 

















RAM HEAD 


The ram head shown in Fig. 3 is the supporting 
structure for the three cutting torches and the work- 
piece locator probe. 

As indicated in Fig. 3 the top torch arm and the web- 
torch carriage are supported by two vertical 3-in. square 
bars while the bottom torch arm is bolted to the bottom 
plate of the ram head. 

The top torch arm is adjustable manually in a ver- 
tical direction to set the proper cutting-tip height for 
various sizes of I-beams. The position of the top torch 
arm is maintained by a clamping action on the two ver- 
tical square bars as shown in Fig. 3. To change the 
position of the top torch arm, the clamp nut on the back 
of the arm is loosened, the arm repositioned, and the 
clamp nut retightened. 

The web-torch carriage, Fig. 3, is mounted between 
the two vertical 3-in. square bars. The carriage rides 
on cam followers mounted in eccentric bushings to pro- 
vide close contact with the vertical guide members 
The web-torch carriage is driven vertically by means 
of roller chain and sprockets. ‘The motive power is 
supplied by a ' y-hp. motor and speed reducer. 

The horizontal motion of the web torch is provided 
by a separate carriage which is mounted on the top of 
the main web-torch carriage. This second carriage 1s 
spring loaded. In the cutting position the web torch 
retracts into the ram head as the top and bottom flange 


torches move across the I-beam. This construction 


aw 


Fig. 5 Front view of ram head showing cutting torch 
position and four-slide zipper 
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Fig.6 Special 90° cutting tips with lead- 
ing preheat 
insures positive tip separation of the web cut 
during the progress of a cut. 

The bottom flange torch is mounted in a fixe: 
tion at the bottom of the ram head. This tore! 
justed for proper cutting-tip height at the time 
machine installation and should require no 
attention. 

The workpiece locator probe shown in Fig. 4 
controlling mechanism for the automatic operat 
the machine. This device consists of a spring 
retractable carriage, a probe arm and adjustablk 
for tripping the limit switches. The limit switel 
be seen to the right of the carriage The probe 
rides on four guide rollers grooved to fit hexagot 
stock tracks. The guide rollers are mounted 
tric bushings. 

The workpiece locator probe, Fig. 4, ope 
follows: As the main ram moves out to the ro 
the front of the probe arm comes in contact 
bottom flange of the I-beam. The main ram cor! 
to move, causing the retractable carriage to move 
right until the first adjustable slide, show: 
position by the two top cap screws, trips, the | 
switch. This limit switch opens the circuit to the 
ram drive motor and stops the motor which st 
movement of the ram. If the ram should coast | 
beyond this point, the second adjustable slick 
held in position by the second two cap screws, t! 
second limit switch which reverses the main ran 
motor and moves the ram back. The ram hunt 


second or two between these two limit switches 


comes to rest. The probe arm has been previous 


justed so that, when the ram is stopped betweet 


two limit switches, the flange tips are positioned 


the top and bottom edges of the flanges of the | 
The settings of these first two slides are not cl! 
once the relationship between the probe and th« 
tips is established. 
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\s soon as the ram is stopped between the two limit 
es, the preheat gases of the two flange tips turn 


Swit 
on and an adjustable time-delay relay goes into opera- 
‘on. ‘lhis time-delay relay has been preset to a pre- 


dJetermined preheat interval. At the end of this in- 
rorval. the flange tip cutting oxygen comes on and the 
With the ram 


moving forward again, the probe carriage continues to 


ram moves forward at cutting speed. 


move to the right until the third slide trips the third 
limit switeh. This third limit switch cuts down the 
forward speed of the main ram to one-half cutting speed 
and turns on the web-torch preheat gases. The third 
slide is adjusted to operate when the flange tips are 

‘thin '/2 to 1 in. of the web section. This slow down 
to one-half cutting speed enables the flange tips to cut a 
deep notch into the web section as they pass over it. 
The main ram continues to move at one-half cutting 
speed and the probe carriage continues to move to the 
right until the fourth adjustable slide trips the fourth 
limit switch. This fourth limit switch changes the main 
ram speed to full cutting speed again, turns on the 
web-torch cutting oxygen, and starts the web torch 
moving down the web section. The fourth slide is ad- 
justed to operate at the moment that the flange tips 
break through the web section. 

The main ram continues to move forward and the 
probe carriage continues to move to the right until the 
flange tips have completed the cut on the flange sec- 
tions. At this point the fifth adjustable slide has been 
set to trip the fifth limit switch which stops the motion 
of the main ram and shuts off the flange tip gases. 

When the main ram retracts at the end of the cutting 
cycle the spring on the probe carriage returns it to 
position for the next cut. 

The front slot of the tam head shown in Fig. 5, which 
permits movement of the web and top flange torches 
na vertical direction, is closed with a four-slide zipper. 
Chis zipper opens in front and closes behind the torch 
ums as they move up or down. The zipper is sewed 


nto two pieces of firepre if canvas. 


CUTTING TIPS 
Flange-Section Tips 


The cutting tips for the flange sections shown in Fig. 
tare special 90° tips with leading preheat flames. The 
purpose of the leading preheat flames is to provide pre- 
heat to the edge of the flanges without requiring accu~ 
rate positioning of the cutting-oxygen stream for the 
start of a cut. | 

These cutting tips are of 4-piece construction con- 
sisting of the tip body, the cutting-orifice insert, the 
mixer and the tip nut. 

The tip body is of identical construction for all sizes 
ol cutting orifices. It contains five leading preheat 
holes spaced to provide a maximum of preheat at a 
point farthest from the cutting orifice. 

The cutting-orifice insert is machined from stainless 
steel and silver soldered into the tip body. Four gas 
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preheat holes, whose size and angle are determined by 
the size of the cutting orifice, are spaced around the 
cutting-oxygen orifice. Cutting-orifice sizes range from 
No. 1 through No. 5. 


passages for cleaning purposes is made possible through 


Access to the gas-distribution 


clean-out ports. 


Web-Section Tip 


The web-section cutting tip is a standard cutting tip 
with a medium preheat. Most cutting has been done 
with an Airco style 138 cutting tip. It is imperative 
that the diameter of the cutting orifice of the web tip be 
of the same size as that of the flange tips 

Pilot lights are supplied for each cutting tip. These 
lights burn continuously during the hours that the 


machine is in operation. 


GAS SYSTEM 


Oxygen, acetylene and air for the operation of the 
machine are brought in from the customer’s lines 
through rubber hoses to the end of the gas arm. From 
the end of the gas arm the gases are piped to the gas- 
distribution cabinet shown in Fig 7 The gas-distribu- 
tion cabinet mounts the regulators as shown with trim- 


mer valves supplied on the down-stream side of the 





Fig. 7 Gas distribution cabinet 
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Fig.8 Solenoid valves for control of gases shown mounted 
on rear of ram , 


regulators to adjust the proper flow of gases to the 
cutting tips. 

The gases are piped from the regulator cabinet back 
through the gas arm to the outlet connections on the 
end of the gas arm. From these outlet connections the 
gases are carried through long flexible hoses to the rear 
of the main ram where they are connected to solenoid 
valves as shown in Fig. 8. Each gas line is equipped 
with a filter. The gases are piped through the ram to a 


header in the ram head. Distribution to the cutting 





Fig.9 Operators desk mounted on top of gas distribution 
cabinet 
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torches is made through flexible rubber hoses 
header. 


OPERATOR’S CONTROL DESK 


Shown in Fig. 9 is the operator’s control des 
desk is mounted on top of the gas-distributio: 
to permit access to all machine controls. 

The four push buttons, shown in the top ro 
jogging the ram and web torches for positic 
switch in the top row controls the solenoid 
the gases. With this switch in the “off’’ pos 
machine can be test-operated without oper 
solenoid valves 


Fig. 10 Electrical cabinet 


The four hand wheels in the middle row cont 
forward and reverse speeds of the ram and web t 
These speeds can be preset before operating th: 
matic cycle or changed during the cycle. 

The two buttons in the bottom row control t! 












a 
and stop operations of the machine. The button 
right is the automatic start button. This buttor in 
the completely automatic cycle of the machine. + = 
further action on the part of the machine ope! ' 
necessary during the cutting cycle unless it is d 
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tosto he machine before the cutting cycle is completed. 
If the operator desires to stop the machine during 
ting cycle, he pushes the button on the left, 
is the “emergency stop’? button. This button 
e motion of the ram and the web torch and shuts 
gases. 
automatic start button performs an additional 
function. If the machine is stopped before completing 
the cutting cycle, the jog buttons may be used to posi- 
tion the ram or web torches at the proper point. The 
automatic start button is then pressed and held down 
until the ram starts to move forward. The button may 
then be released and the cutting cycle will be com- 
pleted automatically. 


ELECTRICAL CONTROL CABINET 


The electrical controls for the motors and solenoid 
valves are located in the electrical-control cabinet 
shown in Fig. 10. This cabinet may be located at any 
point within 100 ft. of the machine proper. 

The motor controls consist of a 1-hp. G. E. thymotrol 
panel for the ram motor and a '/2-hp. thymotrcel panel 
for the web motor. These thymotrol panels provide 
constant, stepless control over the machine-cutting 
speeds. 

Four adjustable time-delay relays are provided to 
control the flow of gases and the movement of the cut- 
ting torches during the automatic cutting cycle. Two 
time-delay relays control the time interval between the 
operation of the acetylene solenoids and the oxygen 
solenoids. These allow the acetylene to flow before the 


preheat oxygen. A third adjustable time-delay relay 
controls the preheat interval of the flange torches prior 
to the start of a cut. The fourth adjustable time-delay 
relay controls the ignition of the web-cutting torch 
prior to the start of the web cut. This fourth relay is 
the only one that requires adjustment for each change 
of beam size. 

In the upper part of the electrical-control cabinet are 
shown additional relays for controlling the various 


operations during cutting cycle 


CONCLUSIONS 


No investigation was made of other methods of cut- 
ting I- or H-beams with respect to cost of cutting and 
maintenance. However, as a matter of information 
the operating data for making a cut on one particular 
beam size with this machine is listed below 


Beam size: 


Weight of beams, lb. per ft 62 
Flange width, in. 21x 8'/, 
Flange thickness, in. 0.615 
Web thickness, in 0.400 

Preheat period, sec 15 

Cutting time, actual, sec. 75 
Total elapsed time for one cut, sec 

Oxygen consumption, cu. ft. 

Acetylene consumption, cu. ft. 

Machine power requirement, kva 


Cutting tips will not require replacement for 
definite periad if periodic maintenance is provided 





Metallizing as a Production Process 


» Metallizing is one of the useful allied processes to the welding industry. 
Interesting maintenance and production applications are described 
and information given on preparation for metallizing and relative costs 


by Knowles B. Smith 


ETALLIZING, as defined by Webster, is “coating 
with a metal or metallic compound” or more 
loosely, if such is possible, “the application of a 
metal coating.”’ 


4 
To those of us in the welding 
industry and to our colleagues such as plant engineers, 


Know 
Cs 


, j 
les B. Smith is vice-president and general manager, Dix Engineerir gZ 
inc., Lincoln Park 25, Mich. 


‘per was presented at the Twenty-Ninth Annual Meeting, A.W.S., 
elphia, Pa., week of Oct. 24, 1948 
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master mechanics, metallurgical engineers and others of 
industry, the word metallizing refers to a process 
has a very specific meaning. 

We immediately think of a synonymous term for th« 
process which is “metal spraying.’”’ Both terms are 
used in referring to the application of metal through 
his tool 


transforms the metal from wire or powdered form into a 


the use of a so-called metallizing run 


molten state by either an oxyacetylene, oxypropane 
or oxyhydrogen flame. A compressed air stream at 
60 to 70 psi. then breaks the molten metal into finely 


atomized particles and these particles form the metal 
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spray or metal coating which is referred to by Webster. 
The metallizing process was originated in Europe a 
few years prior to World War I. It did not become 
a practical means of applying a metal coating until the 
early 1930’s when metallizing equipment developed by 
American enterprise and ingenuity was made available 
to industry. In a comparative short space of years the 
metallizing process has made rapid strides of develop- 
ment both from the standpoint of equipment and in- 
creased applications along with improved techniques. 


MAINTENANCE APPLICATIONS 


During the depression years metallizing equipment 
had a particular appeal to those in industry who were 
charged with the responsibility of keeping plant main- 
tenance costs at a minimum. They soon found that 
they could restore many types of worn bearing and 
packing journals to original dimensions at a much 
lower cost than that of a new replacement, part. 

During the years of World War II, the process was 
used as a plant maintenance tool primarily to save 
critical metals and to reduce production “‘down-time.”’ 
However, production men soon realized its value as a 
“puttin’-on-tool” in salvaging many mis-machined pro- 
duction pieces which would normally be scrapped. 
In the later years of the war production salvage by 
metallizing became a volume proposition in many 
plants. 


PRODUCTION APPLICATIONS 


Prior to and during World War II a few production 
applications for the metallizing process were developed. 
Perhaps the best known production use for metallizing 
during the war was that of spraying the cooling fins of 
aircraft engine cylinders to protect them against heat 
oxidation and salt atmosphere corrosion and to increase 
heat transfer efficiency. An automatic machine was 
developed which applied the desired thickness of 
sprayed aluminum to the exterior of the cylinders on a 
continuous production schedule. This application 
directed the thinking of many war production engineers 
along the lines of employing the metallizing process for 
applying metallic coatings on various production pieces. 
By V-J Day several production metal spraying opera- 
tions were being carried on as daily routine in various 
plants. 

Upon return of industry to a peacetime production 
economy of producing consumer goods, production, 
process, design, tool and welding engineers naturally 
fell into the pattern of getting civilian goods rolling 
off their production lines in the shortest possible time. 
There was no time for new designing, new production 
processes or new methods. By and large the poten- 
tialities of metallizing as a production process were lost 
in the shuffle. 

However, some of the manufacturers who pioneered 


the use of metallizing as a production process prior to 
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and during the war did continue with their 
These efforts have been rewarded and have res 
mass producing many items which require a 
coating at a lower cost and at an increased pri 
rate. 

At the present time the metallizing proces 
ployed on a production basis for applying 1 
metal, glass, ceramics, wood, fiber, plastics, clot} 
and other materials, depending on the purp 
end requirements demanded of the metallic coat 


One of the oldest production metallizing app! 
will serve as an illustration of the process aptly 
on a continuous run production basis. This 
tion involves coating various sections of many d 
types of carbon resistors and carbon electri: 
brushes with sprayed copper. Previously the 


was applied by the electroplating process. Int: 


mashing was involved and after the desired amount 


copper was plated onto the carbon the pieces had | 


through a dehydration oven to drive off the p 
acids. These steps were costly and added to thi 
cost of items which had to be mass produced 
lowest possible unit cost. 

After considerable trial and error research 
found that the metallizing process was the best po 
alternative for reducing the unit cost of applying } 


to these pieces. It was found that by using 


ventional oxyacetylene metallizing gun with 15 B «& 


gage or smaller copper wire, the carbon pieces rat 


1/1, in. in diameter to large electric motor « 


from 
brushes could be sprayed with a desired thickne 
copper. Furthermore, by various shielding and 1 


ing techniques it was found that a specific sized 


on the carbon piece could be sprayed. These exp 


ments were all with manually operated metallizing 


equipment. 


When it was proved that the sprayed copper coat 


On 


had many physical and cost advantages over the plat 


method, it was a simple matter for mechanical han 


| 
i 


design engineers to work out a practical means 


conveyorizing of the carbon pieces of uniform size | 
continuously operating metallizing gun. 

The thickness of the sprayed copper coating 
portant in the production of carbon resistor 
thickness is controlled by the conveyor speed 
pieces past the fixed metallizing gun or multipl 
whichever the case may be 

With a given diameter of copper wire being 
the metallizing gun, it is a matter of comparative s 
calculation to arrive at the proper speed of thi 
passing the gun in order to receive the desired thi 
coating of sprayed copper. The number of 
inches of copper which can be sprayed per minut: 
thickness of “X’’ thousandths of an inch can read 
determined from data tables formulated for all 1 
and all standard wire sizes which can be used in 
ventional metallizing gun. The same type of d 
also available for metallizing equipment emp! 
powdered metal in place of wire. 
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ern TI ve see that the time element in relation to the 
din thickness coating required is equally as important in 
ing as it is in plating and other processes. 


PREPARATION OF SURFACE 


preparation of the surface of the material to be 


nan. prayed presented no problem in the case of the carbon 

ees They required no preparation because the 

bon in its compressed form has sufficient surface 

ughness to afford good mechanical adherence of the 

spraved copper particles to the carbon. This holds 

rue in the case of unglazed ceramic pieces as well as 
ther materials with comparatively porous surfaces. 


In the case of pieces which may be of metal, smooth 
vlastic, fiber and other materials which may have 
dense smooth surfaces, it is then necessary to roughen 
the surface which is to receive the sprayed metal. 
, Usually this is accomplished by blasting the surface 
lati ith an abrasive material such as aluminum oxide, 
| ungular steel grit, flint sand or other abrasive material 
‘hich is directed at the surface to be prepared with 
sufficient velocity to give the required roughened 
surface. The preparation procedure will vary ac- 
cording to the nature of the material which is to be 
metallized and the thickness of the required sprayed 
metal coating. Generally speaking, as the thickness of 
required sprayed metal increases the need for better 
urface preparation also increases. 

\ recent magazine article describing a production 
metallizing application illustrates the preparation 
problem solution in the case of a plastic material. In 
this ease, sprayed metal is used to replace the hand 
labor of intricate wiring required on domestic radio 
receiving sets. 

sritish and American process and design engineers 
lesigned a radio set which used a plastic material as a 
mounting base for the parts of the set. The molded 
plastic base has a simplified wiring circuit molded as an 
indentation when the base is formed in the plastic 
mold 

To prepare these plastic bases for receiving sprayed 
metal, they are conveyorized through an abrasive 
lasting cabinet where the molded indentations for the 
viring circuit are roughened by the abrasive material. 
The plastic pieces then pass into a metallizing booth 

here automatically operated metallizing guns spray 
the circuit indentations with the required thickness of 
sprayed metal. The end result is a radio base with a 
omplete metal sprayed circuit which requires very 

tle hand labor for a minimum number of soldered 
mnections. Without such abrasive blast preparation 


; 


ol the plastic material, the sprayed metal would have 


or no mechanical adherence to the plastic. 

\s a material for receiving sprayed metal, glass 
Hers a different preparation problem. Although 
OW-pressure abrasive blasting has been used in some 
instances for preparing glass for sprayed metal, most 
urrent. production metallizing applications on glass 
ise a different method 
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The area of the glass piece which is to be sprayed is 
preheated to a preplastic temperature. At this point 
through suitable electronic temperature controls and 
proper conveyor design, the glass Is passed before the 
effective spraying area of the metallizing gun and the 
desired area is metal sprayed with the required thickness 
of metal. With this type of preparation a form of 
chemo-physical bond is obtained between the glass 
and sprayed metal which virtually approaches a quasi 
fusion. 

This method of preparation of glass has been used tor 
a number of years in production by several manu- 
facturers for accomplishing a soldered bond of metal 
to glass. One of the dual window pane manufacturers 
employs this method for preparing the edges of the 
panes for soldering a metal channel separator to the 
glass. In this way it is possible to exhaust the air 
between the panes and then hermetically seal them 

Another manufacturer has used this method to pro- 
duce a meter box with a glass window soldered to the 
meter case. Here again the manufacture! Ss able to 
hermetically seal the meter unit against moisture or 
corrosive atmosphere. 

Cloth and paper can and are being metallized on a 
production basis. Here the proper materials are 
selected by the manufacturers so that no preparation 
of the materials is required before metallizing Me- 
chanical adherence of the sprayed metal is controlled 
by the surface texture of the cloth or paper used. A 
highly glazed paper would not lend itself to the bonding 
of sprayed metal By the same token a tightly woven 
and sized cloth would not offer a gor 1 bond for the 
sprayed metal. 

The fact that one of the inherent characteristics of 
sprayed metal demands that it have a proper mechan- 
ical or chemo-physical bond to the base material is 
often a limiting factor However, in most instances, 
this limiting factor can be eliminated from the outset 
if the product or piece which is to be metal coated can 
be designed from the initial stages with the require- 


ments of the metallizing process being firmly estab- 


lished in the minds of the design process nd produe 
tion engineers. ‘Too often, the produ has been de 
signed and completely tooled before serious cor le} 
tion is given to the employment of metallizing 

In recent months the author was called on for con 
sultation with regat 1 to production met | spraving of an 
automotive subassembly The unit to be = sprav 
Was @ Stamping ol l6-gage steel It was a deep adi 
of generally irregular contours. The piece presented 
no particular problems as to conveyorizing it past a 
series ol automatically operated metallizing guns to 
obtain a uniform coverage Of sprayed aluminum to a 


thickness of approximately 0.006 in 


The prime limiting factor was the preparation. re 
quired prior to metallizing. To form the proper bond 
for the sprayed aluminum to the steel stamping, the 
steel surface first had to be free of oil nd drawing 
compound. This required a degreasing operation 
which would also have been re pure 1 fo nating T 
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enameling. In addition to degreasing, the steel surface 
had to be roughened and free of oxides in order to afford 
the proper mechanical bond for the sprayed aluminum. 
Any one of several types of automatic blast cleaning 
machines could be employed to perform this latte 
operation. However, it was found that, due to the 
design, of the stamping, it was impossible to efficiently 
blast the desired surface with an automatically operated 
blasting setup. The obvious alternative was to con- 
sider using a series of hand-operated blasting cabinets 
and blast the individual pieces manually. A bit of 
quick cost analysis revealed that the hand-blasting 
operation would prohibit the metal coating of the 
piece by the metallizing process. The engineers 
assigned to the project conceded that if the unit had 
been designed from the outset for metal coating by 
metallizing our preparation barrier would have been 
eliminated. However, the stamping dies were all made 
and a trial production run of stampings had been made 
before the metallizing process was considered. 

We cannot generalize and say that in every instance 
the problem of metal coating a piece on a production 
basis could be solved by metallizing if the original design 
concept provided for it. However, if this practice 
of considering metallizing in the initial design stages 
were followed, it is certain that the process would be 
more widely accepted and used for applying metal 
coatings on a production basis. 


RELATIVE COST 


Metallizing in most instances is competing with such 
processes as hot dip galvanizing, plating, painting, 
enameling and various chemical dip processes which 
protect steel surfaces against oxidation and corrosion. 
More often than not the cost per unit for accomplishing 
the desired end result is the prime controlling factor. 
Relative initial capital outlay for equipment to perform 
a process is also a major consideration. 

Metallizing guns and the necessary accessory equip- 
ment are relatively high in cost per pound weight of the 
equipment. They are precision tools and require 
But the initial cost 
of a production metallizing installation is often much 


careful and regular maintenance. 


less than the initial outlay for equipment of competing 
processes. This fact is not generally recognized by 
production engineers. Many of them conclude without 
investigation that the cost of production metallizing 
equipment would be prohibitive. 

In review, we can say that the metallizing process can 





and is being effectively and economically emp): 
production means of applying a metal coating ¢ 
wood, plastics, fiber, cloth, paper and glass. 

Due to the fact that some materials must be | 
in order to permit a satisfactory bond between 1 
the sprayed metal, certain limitations aris 
employment of the process. 

Product design, production cost analysis 
metallurgy and initial capital outlay all ha) 
given thorough consideration in reaching a co 


as to the practicability of employing metalliz 


production metal coating process. 

We cannot formulate any slide rule data as ¢ 
and when the process can be used in preference 
processes. It is not a process which is a panac 
metal coating problems. The important fact remaiy 
that as long as industry is aware of the potentialities 
of the metallizing process as a production means 
applying a metal coating, it will always be considered 
from the outset as a possible solution to a metal coati 
problem in the design of a product or product « 
ponent. 

To date, the reverse has been true. In most 
stances the metallizing process has been reviewed 
as a “last straw’’ possibility of a means for applying 
metal coating. 

We of the welding industry have been as guilty as t! 
next engineer when it comes to apathy and lack . 
mindedness regarding the process. A concret: 
tration of this fact took place in recent months 
panel discussion being held by a group of weldir 
engineers. One of the panel questions referred 
metallizing process as a possible solution to a parti 
metal coating production problem. The welding 
gineer who was delegated to answer this quest 
flatly stated that he could think of no instance 
metallizing could be economically and practical 
ployed as a production process. 

Although we of the welding industry cannot 
pected to know all the answers pertaining to 
or correlated problems, we are certainly oblig 
our profession to maintain an open-minded appr 
to new processes and techniques. 

The fact that metallizing has not been widel) 
licized as a production process is somewhat synor 
to the early days of are and resistance welding. 
believed that in the near future, through proper process 
design and research education, the metallizing pr 
will become universally accepted as a production ! 
of applying metallic coatings. 
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Production Heli-Welding Stainless Steel 


» A practical article describing when to use inert gas welding, choice of 
manual or automatic welding, type of electrode and methods used 


by Bernard Blickman and 
Newton Blickman 


URLNG the past several years, the field of inert gas 
welding has expanded to such an extent, because 
of the economies which may be effected by its 
proper use, that the process is of universal interest 

as a possible method for the welding of almost all of the 
well-known metals and alloys. This paper will deal 
primarily with the application from a practical produc- 
tion standpoint of some of the techniques and equip- 
ment used in the inert gas welding of the stainless steel 
illoys. For the most part, this paper will be confined 
to the welding of the 300 series of stainless alloys using 
helium as the shielding gas and direct current as the 
power source. We have limited the paper to helium 
with direct current because our experience has been ob- 
tained along these lines. 

The following general topics will be discussed, and 
specific production examples will illustrate them: 


1. When to use heli-welding instead of the better- 
known methods. 

2. Choice of manual, semiautomatic or complete 
automatic for a specific job. 

3. Type of electrode to be used. 

4. Speed of operation. 

5. The use of filler material and the methods used in 
applying filler. 


Due to the fact that a great many papers and reports 


Bernard Blickman and Newton Blickman are associated with S. Blickman, 
Ine., Weehawken, N. J 


This paper was presented at the Twenty-Ninth Annual Meeting, A.W.S., 
Philadelphia, Pa., week of Oct. 24, 1948. 
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Samples of heli-welding 


have been delivered on the subject of power source, we 
will make no attempt in this paper to call attention to 
this point. We feel the same is true in regard to the 
choice of inert gas and, therefore, will avoid commenting 


on this issue 


APPLICATION OF INERT GAS WELDING 


Generally speaking, almost any stainless steel job 
can be welded by any one or more of the common weld- 
ing processes, such as metallic are, submerged melt, acet- 
ylene or hydrogen gas welding, atomic hydrogen or 
inert gas. However, from the economical, metallurgi- 
cal and practical standpoints, it is necessary to choose 
for a particular job the one process which appears best 
Experience has shown that with proper equipment all 
gages from 0.010 to */;5 in. thick can be welded success- 
fully, and in many cases, economically, using inert gas. 
Undoubtedly, the greatest advantage in using inert gas 
welding on stainless steel is obtained where a finished 
surface after welding is required. Great economies are 
obtained because of the small reinforcing and penetra- 
tion resulting when this procedure is used properly. 

You will note from Fig. 1 that the reinforcing of the 
weld is very small and when properly done should not 
exceed one-third in thickness of the metal welded. In 
fact, a feat more difficult, in achieving successful heli- 
welds where filler is not used, is to obtain a weld free of 
undercut on the top side. Welds of such quality and 
uniformity may be obtained that finishing operations 
may be performed using automatic or mechanical de- 
vices. 

Another good application for heli-welding occurs 


when light gages are to be joined. Before the wide 
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Fig. 2. **Melting down” technique. Left shows parts 
before welding 


spread use of heli-welding, it was very common to use 
gas welding on very light gages and to suffer consider- 
able distortion and possible metallurgical disturbances 
when certain alloys were fabricated. Using inert gas, 
an experienced operator is able to effect sat isfactory butt 
welds on No. 20 gage and corner welds on metal con- 
siderably thinner. The ability to achieve good results 
on corner and edge welds makes the process highly de- 
sirable in the manufacture of rectangular boxes, square 
corner sinks, light gage trays and other similar products. 

Our experience indicates, in regard to the joining of 
light gages, that with the inert gas method, welds are 
made with less distortion and discoloration than those 
made by other fusion processes 

Another general use for this process may best be de- 
scribed as “melting down.” Figure 2 shows examples of 
this application. As seen from Fig. 2 a boss is used as 
filler material. The same effect may be obtained by 
using a metal disk or a wire-formed ring to be fused into 
the parts to be joined. During the welding period, the 
molten pool is very clearly defined, and thus a very neat 
appearing weld may be achieved at reasonably fast 
rates of production. Welds made by this method are 
easily cleaned by wire brushing or by pickling. 

Two other important uses of the process are derived 
from the excellent working properties of the molten 
pool. First of these is the application of heli-welding to 
make tacks prior to the welding with metallic are or sub- 
merged melt. A tack made without filler is easily ac- 
complished, and this “holding’’ weld is slag free and 
clean, as well as being flat enough so that it will not 
interfere with subsequent welding. This type of tack- 
ing is readily performed for fillet welds, butt joints and 
lap welds. The reverse process also may be used to ad- 
vantage by utilizing the heli-weld to close up surface 
cracks and pinholes when water tightness is required in 
acontainer. A short weld run over the defect will often 
do the trick without the usual chipping or preheating. 
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Naturally, this procedure is not recommende: 
the joint is critical because of high stress conce: 
or where it is subject to highly corrosive media 

The high ductility of the heli-weld can by 
when making joints which will be later subject: 
vere forming operations, such as wiring or hy 
Figure 3 shows the top edge of a No. 20) gage p 
wired to a '/s in. radius. The wiring is made or 
press operation and the incidence of breakage o 
ing is practically nil. Because of the flatness t} 
Weiu, no finishing operation was required prior 
wiring. 

Inert gas welding very often is beneficial in joi 
chrome nickel alloys which are susceptible LO ©) 

In two particular instances, we were able to reduce t} 
incidence of defects 80°; over the next best pro 
using inert gas. This figure was obtained in on 
parative study of jobs in production, and is substanti- 
ated for the most part by other jobs in which only inert 
gas was used. 

An ideal place to use heli-weld may be in locations 
where fumes are not easily exhausted. With inert 
none of the fumes usually associated with coated 
less steel rods is encountered, and thus a weld m 
made as quickly due to the operator’s ability to 
longer periods. With the same thought in mind 
manual welds may be accomplished economicall 
heli-welding at somewhat lowe1 speeds becauss 


reduction of welder fatigue 


CHOICE OF MANUAL, SEMIAUTOMATI 
OR COMPLETE AUTOMATIC WELDING FOR 
A SPECIFIC JOB 


The limitation of quantity is not the only fact 





Fig. 3 Heli-welded pails. Note severe wiring operation 
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Fig. 4 Simple fixture for mechanical heli-welding 


onsidered when deciding on the possible use of auto- 
matic heli-weld equipment. Experience shows that 
ften it is desirable to use an automatic setup for a rela- 
tively short run, and other times manual or semiauto- 


natic is more suitable to sizable production. The 





Fig. 5 Portable fixture for heli-welding straight seams 
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former condition often occurs where a very light gage ma- 
terial must be welded and ground flush. On very thin 
stainless steel even the most skilled operator has some 
difficulty in making manual welds completely free of 


surface defects (In such cases, though it is seemingly 


impractical, it is desirable to use an automatic heli- 
welding on stainless steel to minimize scrap loss and 


finishing costs. 
As in other welding methods an automatic } cess 18 
often unfeasible though the quantity is large his 
may be due, among other things, to irregular shapes, the 
impracticability of making close fitting parts or the lack 
of continuity of weld. In these instances, it is necessary 
to carefully evaluate the possibilities Irom the stand- 
point Ol setup and welding speed as well as subs juent 
operations. However. heli-weld’s versatility tor use in 
semiautomatic and mechanical welding process may be 
employed in many of these ‘in-between JODs 
isan example of the adaptability of heli-weld toa simpl 
mechanical fixture Note that the ar made and 
maintained by applying slight pressure to the spring 
from which the torch is suspended Phe k is 
tated by hand at a rate determined by the operator who 
can watch the fusion because of the ( iehned poo 


characteristic of the inert gas process 


Fig.6 Stationary heavy semiautomatic unit for straight 
seams 
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Fig. 7 Tee-weld made with carbon eleétrode and helium 


shield 


Using heli-weld, the setting up of automatic equip- 
ment presents considerably less of a problem than other 
fusion processes. This is especially true when no filler 
rod is used. For general light and medium gage work, 
we have found a setup as shown in Fig. 5 completely 
satisfactory. Briefly, this consists of a helium torch 
mounted on a cutting mule. For heavier and more ex- 
acting work, a fixture as shown in Fig. 6 is used. Note 
that in both cases these units are not equipped with are 
length control, and the operator starts motion by a 
switch closely at hand. After considerable study, we 
have come to the conclusion that are length control is 
not always necessary for flat welding on stainless steel, 
but is highly desirable and often indispensable for use in 
circumferential welding. 


TYPE OF ELECTRODE TO BE USED 
In most instances, a specific job may we heli-welded 
using either the tungsten or carbon electrode. How- 
ever, in order to attain top performance and uniformly 
good welds, we have found that carbon is best suited for 
all manual welds, as well as semiautomatic operations, 
where short lengths are joined, such as would be en- 
countered in the welding of rings, bands, ete. We 
again except from this the weldments where severe 
metallurgical specifications are to be considered. In 
such cases, a detailed study of the particular weldment 
should be made. However, it is reasonably certain that 
after more field experience has been accumulated, the 
carbon electrode, which gives a more versatile perform- 
ance in manual welding, will see more extensive use. 
Figure 7 shows a tubular tee-weld which was made 
with a carbon electrode. This irregularly shaped item 
would be difficult to weld with tungsten because of arc 
blow, starting difficulties and other disturbances. 
The carbon electrode may be successfully employed 
where backing is not practical, due to large size or un- 
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usual shape of the object welded. This is acc 
by having the weld followed with a chill bar or 
tration side. This is readily performed as | 
easy to follow because of the lack of glare 

As previously mentioned, heli-welding ha 
portant use for tack welding. When this op: 
performed, it has been found advisable to uss 
electrode. The carbon electrode is preferred 
stance because of its quick starting action a1 
nonsticking qualities. Figure 8 shows a rack 
’/so-in. diam. wire has been tack welded to 
strip. Not only is the tack welding very fast 
where a wire extended over the strip, it was pos 
melt off the excess material. The appearance 
weld was such that these racks were finished 
brushing and pickling. 


The tungsten electrode finds its more import 
application for all types of automatic and semiauto- 


matic heli-welding. For many applications, 
electrode could be used, but due to the fact th 
quires frequent dressing and is susceptible to br 
when shocked, the tungsten electrode is gene! 
ferred. . 

Figure 9 shows the ideal tip for both carbon and 
sten electrodes. The carbon electrode should 
In regard 
tungsten electrode, we have found the best resu 


pered somewhat, but never sharp. 


achieved by cutting the electrode square and thet 
mitting the natural ball which occurs within the 
temperature range to form. 


SPEED OF OPERATION 


We have found that, in practice, speed of opera 
of heli-welding should be considerably lower than 
maximum speed which can be obtained. Whil 


may not hold true for the welding of mass product 
items, such as stainless steel tubing or stainless ste 


barrels, it is, nevertheless, often the case where th: 
duction is lower and the cost of a single defect ma 


exceed the economies gained by fast operation 





Fig.8 Tack-welded strip and wire rack 
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Ea - 7 Although the occurrence of skips and incomplete 
©" Dene. . : : P ; 
pen fusion increase proportionately with the travel speed, | 
tables 1 and 2 have proved to be a safe range | 
Very often where semiautomatic equipment is used 
_ we found that welds at a very high speed will be irregu- | 
On . . . ° 
he lar and thus difficult to finish. By welding at a lower 
: speed the operator is in a better position to guide the 
ng path of the are and in this manner eliminate waviness 
i Ist 
, and off-centered welds. 
a Table 3 shows some of the manual welding speeds 
which have produced relatively trouble-free welds 
i Die 
e of th Table 3 
"d nae ; Speed, in. per minute 
Thickness, in. Min. Max 
1portar 0.109 5 
! 0.078 6 
‘miauto- 0.062 7 
L carh n 0.050 10 
at It re. 
reakage > . 
; = In regard to tables 1 the choice of using 
maximum or minimum speed would depend upon fit-up, 
dt 2 type of backing and the amount of penetration desired. 
a vung . 
| be s 
| to the ole 4, THE USE OF FILLER MATERIAL AND 
ults 1/8" Carbon 1/s" 1/8" METHODS USED IN APPLYING FILLER 
hen p Ground to Tungsten Tungsten 
a Shape Before After When heli-welding of stainless steel became more 
—— Use Break=In widespread directly after World War II, most practices 
Fig.9 Typical carbon and tungsten electrodes did not include the use of filler. It was generally felt 
ral “— : ae that the process should be limited to the welding of 
urther re } } setup 1s lar greater i the - : : 
oo the time of setup is far greater than the joints where no filler was needed or else where filler 
welding 7 ' =a 
Te > ing Wm no : could be obtained in some fashion from the parts to be 
_ The following tables indicate some of the speeds 2s we: 3 
han the : _ joined. This might be accomplished by turning up a 
— which we have found applicable for use when a finished 3 cs ed P 
ile thie : ; small flange, or also by using a shearing technique 4 
surface after welding was required: ; aa Ho 
ductior which would cause a large but uniform burt lowever, 
as ste: as the use of this process expanded it became in many 
the pro- Table 1 cases highly desirable to add material. The principal 
nay fat With Filler reason for adding filler material was to eliminate de- 
yn. and - Speed, in. per minute pressions and undercut on the top side Filler was 
Phickness, in. Min. Max. necessary in many situations where finishing operation 
0.028 20 24 a ts a 
0 031 18 29 followed. The use of mechanical processes often re 
0.034 18 22 quire filler to reduce the occurrence of holes which re- 
0.037 18 22 = a P rls illex ateris 
0 045 16 20 sulted from poor fit-up and ove rlap. A filler material 
0.050 16 20 was also used to obtain additional reinforcement which 
0.062 14 18 Ri NE PPR NE 
0 078 14 8 is required by many welding codes. | | | 
0.093 14 18 The simplest method of applying filler may be 
9 ) . ° ° . 
: 4 - = accomplished by inserting round wire, narrow strip or 
0.140 9 13 shearings into the weld area, and then fusing it with the 
0.187 S 12 


are. Although this scheme may be utilized success- 





fully for mechanical or manual applications, consider- 





able thought must be given to the proper selection of 
Table 2 


Without Filler 


Speed, in. per minute 


size and shape. 
We have found that round wire gives the most de- 








Thickness, in. Min. ase pendable results, and should be used wherever circum- 
0.028 16 18 stances permit. Shearings may be inserted when rolled 
er . 20 filler is not obtainable in the proper size or alloy, but 
0.037 20 22 should be avoided because of lack of uniformity. Al- 
pe — = though narrow strip has a tendency to shift and bow at 
welding temperatures, it may be of some value when a 
URNAI . — , — ’ 
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flat, wide weld is required. For achieving the men- 
tioned results, it is necessary to have very close fit-up. 
Jecause of many difficulties, among which is provid- 
ing an adequate and economical shield, our use of fed 
wire filler has been very limited. To compensate for 
this, we have developed a technique which includes 
augmenting the “laid in’’ filler with manually applied 
wire. While seemingly primitive, this technique does 
not materially cut down the speed of operation, and per- 
mits great versatility which is required when many 
different jobs and thicknesses must be welded succes- 
sively on the same fixture. The filler used is of mini- 
mum diameter—good results having been obtained by 
adding !/0 in. 
l 


wire for medium gages and as small as 
i in. for */6in. plate. 
For all manual operations, filler may be applied in the 


same fashion as employed in gas welding. 


However, 


we have found no particular advantage in 


weld where a substantial quantity of material | 
added. Generally, when the diameter of fill 

ceeds the thickness to be welded, a process ot! 
inert gas will prove more economical. 


The techniques that have been described in tl 





have been applied to the welding of a variety 
ment that has been used in the preparation and 
of food, the dairy, the dyeing and finishing p 
chemical plant and the hospital. All indications gy, ] 
that joints welded by the inert gas process are 

lent or superior to welds made by other method 
amination of equipment in operation in the fir 

that 
satisfactory to a degree that experimental pri 


tioned above indicates the joints weld 


were borne out in regard to physical and chemi: 
erties. 





Eccentric Guides Weld- 
ing Head to Make 
Small Circular Welds 


CIRCULAR weld, 3 in. in diameter, joins bushings 
to side plates in the manufacture of large-size 
conveyor links. The Unionmelt Type U welding 
head is guided in a circle by a small motor-and-gear 
driven disk with an eccentric pin. The combination of 
the standard hinge mounting on a standard carriage with 





Fig. 1—12-In. Conveyor Link Ready to Be Unionmelt Welded 
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the drive gears in the freewheeling position all 


Al 


Unionmelt welding head to move in a circle when driven & 
by the eccentric pin. For a circular mold the cent : 
the driving pin must be directly above the welding 1 


(see Fig. 1). 
The bushing 1s water-cooled to prevent drawi 

temper. The knobbed covers resting on the toy 

bushing connect, when in the welding location, v 

foot treadle beneath the table. Pressure on the 

makes a water-tight seal and prevents the gra 

Unionmelt composition and the seam from getting wet Mr. | 
The weld is completed in 30 sec. By shifting th 

motor and eccentric pin to the other end of the slot 

welding head is swung into position to make the se 

weld. With this machine the operator can make 10 


(40 welds) per hour 





Fig. 2—Parts of the Assembly and the Completed Link 
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<WWhat Is the Best Way to Repair Cast tron 


§ 4 good job depends upon your choice of method 


by kh. H. Koopman 


THI N do you use fusion welding on broken Cast- 
ings and when braze welding?* Both methods 
To make bette 


repall jobs you must be able to choose the best 


lol welding have advantages. 

thod for each casting Here are some hints that will 
DVO make the proper choice. 

ing t First of all you should understand the differences 

een braze welding and fusion welding with the oxy- 

tylene process. In braze welding, the cast ing is not 

elted xcept for the area along the line of weld, the 

sting usually is heated to a temperature ot 600 to SOO 

Heat the metal along the line of weld to about 1000 


uN 
Ae WA Mr. Koopman is a development engineer with The Linde Air Products ¢ 
;, +] Jew NJ 

5 : illed I nz 
ot th 
sft 
' A 


| Because the temperature Is so 10 
local preheating is needed. Expansion and contraction 
stresses will not cause troubl 

The base metal is melted in fusio1 elding he 
beveled edges melt and the vee is filled iz th molten 


| 


met il from a cast-iron velding rod \ high te 


about 2200° F., is needed 


line of weld You must usually preh t the rest 1 the 


casting to LOOO—1200° F + 


to melt the casting me the 


O prevent setting up stresse 


that might crack the casting later When \ fusion 


eld you actually recast the part 1n the weldi 


Che veld metal has approximately the same color com 


position and machining 


part 


Whether vou are braz 


A typical braze welding operation on a small casting 






-_- 





characteristics s the origi 


welding o1 

















Fig. 1 This operator is braze welding a badly damaged 

cast-iron gear. Fourteen teeth were broken and all six 

spokes were cracked but the gear was back on the job in 
one day 


prepare the joints by beveling the edges to form a 90 

vee. After the welding operation, the cooling procedure 
is also the same. Cover large parts with asbestos paper 
to protect them from drafts. Bury small castings in 
dty sand, slaked lime, dry asbestos cement or some 
When a broken casting 
comes into your shop, ask yourself the following ques- 


other insulating material. 


tions. Your choice between the two welding methods 
will depend upon the answers. 


WHAT IS THE TYPE OF CAST IRON? 

The first step is to identify the type of cast iron. This 
is important because there are three common types 
white cast iron, gray cast iron and malleable iron. 
Specified chemical composition and special treatment 
during production gives each type special qualities. 
When molten iron is cooled rapidly, white cast iron is 
produced. It is hard and brittle and the fracture has a 





Fig. 2 This casting was fusion welded because a color 

match was desired. The crack would have been extended 

by local preheating. The entire casting was preheated in 
a firebrick furnace 
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mine 


white 
is Spt 
resist 
of cas 
castil 
to th 
y 
cast 
ture 
chol 
of i 
mak 
neer 
Fig. 3 There is a good business in repairing farm equip. he 
ment. Here the operator is braze welding a broke T 
grain seeder casting. Only local preheating is needed eed 
Time required—only a few minutes S 
white color. White cast iron usually is used sho 
things as chilled rolls and chilled freight-car whee evel 
When the molten iron is cooled at a slower rate. ¢ the 
iron is produced. Gray iron is softer, less britt 
white iron, and it is easy to machine. The fract 
dark gray color. 2 oe 
If a casting is suitably annealed for several day 
temperature well below the melting point, mall 
iron is produced. Malleable iron is ductile and cai en 
machined easily. You can even hammer or bend 
sections somewhat without breaking them. It : _ 
for such things as pipe fittings, farm equipment WI 
hold hardware, brackets, lugs, ratchets and all mt 
machinery. } 
mi 
fo 
m: 


Fig. 4 Size makes little difference. Four cracked spokes 

on the 7-ft. chipper wheel were repaired by braze weldiné 

The wheel was covered with asbestos paper then pre 

heated. All the welding was done through openings in tl 
paper. Time required—15 hr. 
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Kno. ing the type of cast iron will help you to deter- 
welding method. Here’s why. Welds in 


mine [lie My 

white iron usually are not satisfactory. Unless the part 
is specially treated after welding it will lose its wear 
resistance at the weld. You will not run across this type 


of casting very often, but if you must weld a white iron 
casting use fusion welding with a welding rod similar 
to the base metal in chemical composition. 

You can either fusion weld or braze weld gray iron 
castings The need for a color match, and the tempera- 
ture at which the part will be used, will influence your 
choice. Always braze weld malleable iron. The heat 
of fusion welding would destroy the malleability and 
make the casting brittle. However some castings have 


heen fusion welded with a white iron rod and then 





heat treated to a malleable iron microstructure. 
m equip. aes 


1 broken The chart will help you to identify the types of cast- 
+ needed ings. When you use these tests always make more than 
one. This is the reason. The spark test alone will not 
show the difference between white and gray iron. How- 
heels ever, if you examine freshly broken pieces, you will see 


its —_ the difference at once 


* WHAT ARE THE SERVICE CONDITIONS? 


ivs 

1alleal Temperature: Where the parts are to operate at 
1 ean | temperatures under 500° F., fusion welding or braze 
nd thi welding will be equally satisfactory. However, bronze 


. loses strength rapidly at temperatures over 500° F. 
When the part will be heated in service to this temper- 
ature or higher, use only fusion welding. 

Color: When a gray iron casting breaks and a color 
match is important, you must fusion weld. 

Previous Use: Fusion welding is also the best method 
for repairing “‘poisoned”’ castings, such as oil-soaked 
machinery and brine-soaked castings. 


WHAT IS THE FINISHING OPERATION? 


‘ When you will machine, tap or thread the casting in 
the weld, fusion welding usually is preferable. Use the 
same method when the casting will be enameled or 
glass-coated. However, when you rebuild and then 
shape gear teeth, braze welding is the way to do the 


job. 


WHAT PREHEATING FACILITIES 
ARE AVAILABLE? 


Usually you should preheat the entire part in a fur- 
hace when you fusion weld. Otherwise the high heat at 
the weld zone and the low temperature of the rest of 
the casting will set up stresses and cause new cracks. 
Therefore, you must build a preheat furnace. When- 
ever it is impossible to build a furnace, you can use your 
ys blowpipe for local preheating and do the job by braze 
welding, 
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Fig.5 Repair castings like this broken grate bar by fusion 

welding. Braze welds lose strength when they are 

heated above 500° F. Fusion weld “poisoned” castings 
like oil-soaked or brine-soaked castings 


TWO TYPICAL JOBS 


Here are two typical repair jobs one was braze 
welded and the other fusion welded. They show you 
why the welding method was chosen and how the job 
was done. Figure 1 shows the operator braze welding a 
reducing gear for a steam shovel. Fourteen teeth were 
broken and all spokes were cracked. The spokes were 
cracked close to the shaft, in such a way that the gear 
could not be removed. Braze welding was decided 
upon for two reasons. First, the gear was needed in a 
hurry and braze welding is faster because it takes less 
preheating and the bronze weld metal melts faster 
at a lower temperature. Second, it would have been 
necessary to preheat both the shaft and gear for fusion 
welding and it was impractical to build a furnace to do 
this job. 

This is how the welding was done. ‘T'wo opposite 
spokes were ground on each side Sections that could 
not be reached with the grinding wheel were chiseled 
The operator then aligned the gear and the shaft and 
tack welded the two spokes with bronze welding rod 
After the rest of the spokes were ground on both sides 
all the spokes were braze welded. The broken gear 
teeth were then ground and rebuilt with bronze 

Figure 2 shows the operator fusion welding a broken 
gear case. Tests showed that the part was gray iron 
As you can see in the photograph the crack on the top 
of the casting was Y-shaped. It would have spread 
farther under local preheating, and in addition a color 
match was desired. Therefore, the secret of a successful 
job was to preheat the entire casting and do the repair 
by fusion welding. With full preheating, bronze weld- 
ing could have been used, and the preheat temperature 
could have been lower if a color match had not been 
required. 

The cracks were ground and a temporary firebrick 
furnace was built. The casting was placed in position 
and preheated by a charcoal fire. (See August 1948, 
WELDING JOURNAL for instructions for building firebrick 


furnaces.) Welding was started when the temperature 
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What to Notice 


FRACTURE 


UNFINISHED 


APPEARANCE 
,™ 


SIMPLE 


White Cast Iron 


Very fine silvery- 
white silky crystalline 
formation. Will not 
smudge finger 


Evidence ol sand mold; 


TESTS FOR IDENTIFYING CAST IRONS 


Gray Cast Iron 





Dark gray; will 
smudge finger 


Evidence of sand 


Malleable Iron 





Dark gray execs 
lighter outer la 


Evide nee ot 














SURFACE dull gray mold; very dull gray mold; dull gra 
NEWLY Rarely machined. Fairly smooth; Smooth surf 
MACHINED Difficult to machine light gray light gray 
SURFACE or file 
~ Vi 
t 
q DUCTILITY Brittle, breaks with- srittle, breaks Can be bent 
out bending without bending moderatel) 5 
7 APPEARANCE Smail broken Small partially broken Chips do not bre 
_ OF CHIP lragments chips but possible to short as in cast 
= 4 chip a fairly smooth groove iron 
= SIZE OF CHIP t/, in ‘ in 
= —_— 
~ FACILITY OF srittleness prevents Not easy to chip Very tough, th W 
CHIPPING chipping a path with because chips break harder to chip t \ 
a smooth sides off from base metal cast Iron 
a Mr 
- 
COLOR CHANGE Becomes dull red Becomes dull red Becomes red be 
WHILE HEATING before melting before melting melting 
ce APPEARANCE A medium film \ thick film \ medium | 
a OF SLAG develops develops develops 
> \PPEARANCE Fluid and watery; Fluid and watery Fluid and wate 
~ ¢ OF MOLTEN reddish white reddish white straw colo! 
ey PUDDLE 
= —— : 
- ACTION OF (Juliet; no sparks; Quiet; no sparks; Boils and leave 
a MOLTEN PUDDLE depression under flame depression under blowholes; sur 
ra UNDER BLOWPIPE disappears when flam« flame disappears metal Sparks; 
FLAME is removed when flame is removed does not 
_ 





SPARK TES 
| 3-7 





reached 600° F. The 
first and then the “‘tail.”’ 





branches of the ““Y”’ 


\ Color - red 


Color - 
straw yellow 


Average stream length 


with power grinder-2Oin. 


Volume-very small 


Sprigs-finer than gray 
iron, small and repeating 


were welded 


As soon as the weld was com- 


pleted, the top of the furnace Was completely covered 


954 


IR I Color-red 


if \ 

pls it rColor - 

Ppt | straw yellow 

iets , | 

Oph 3 | Average 
WME Wd stream length 
. r* . 

Ro re | with power 
> = one 


grinder - 25 in. 
Volume -small 


Many sprigs. small 
and repeating 





Color - 


Average 
| length wit 
4 ower ar 
A po < 4 

\}y 30 in. 
‘| Volume-mod: 


Longer shaft 
than gray irc 
ending in numer 
¢) small,repeating sf 


with asbestos. The fire was then left to burn its 


and the casting was not moved until it was com 


cold. 
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Take Care of Small Castings 


bn by H. B. Gilson 


ONT treat small castings like poor relations. Large 
































Here is an annealing bin that can be made from an old 
Simply cut and hinge a section of the side 


safety practices for welding and cutting on containers 


Hinge the cut-out section back in place to serve as a lid, 


INSULATION MATERIAL 


Do not throw away the old asbestos paper you use to 
Tear it into small 
pieces and put it into the annealing bin. The pape 
makes an excellent insulation material for slow cooling 
It will not cost anvthing because you 
Slaked lime 


Is another inexpensive insulator that is also easy to 
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si castings that need preheating before welding are 
not the only ones that should be cooled slowly and 
. carefully. Small castings are subject to internal 
rm strain just as much as large ones. You will find that the 
most convenient and efficient way to cool small castings sterage tank. 
Jowly is in an annealing bin. 
HOW TO MAKE IT 
as shown in the sketch. 
You can make an annealing bin in just a few minutes 
~~ [time from an old eylindrieal storage tank. Or you can 
ise old range boilers, and old tanks from a hot water 
heater. When these items are not available you can use 
vour welding blowpipe to construct a bin from sheet protect large preheated castings. 
metal. The size and shape will depend upon the ma- 
terials you have on hand. 
With your cutting blowpipe, cut a section out of the of hot castings 
® side of the tank. Be sure to observe the approved have already used it two or three times 
apn ~s Gasca ‘a eee pment engineer with The Linde Air Products Co handle. 

@ y . 
nother Kasy Job for Your Blowpipe 
Mote? HaSV JOD LO TOUT DIOWPIp 

. 
® Use it to heat metal for bending. straightening and forming 
we Loca/ Heating 

- by I. Kurzinski Tock Wele! 
bf 
—_ ENDING and straightening metals depends onthe 

fact that metals expand and contract as the tem- 
ve! perature changes. When a section is heated it will 
fts expand. It will try to contract to its original size 
an and shape when it cools. However, the expansion may 
shee held back by another part of the structure or by the 
SL rh 


cold metal adjacent to the heated area. 

lf this happens, the heated metal will upset and be- 
come thicker than it was when cold. As the heated area 
cools, it will try to contract to the original size and 
shape and will change the shape ofthe rest of the part. 
To take full advantage of this property for straighten- 
ng or bending metal parts you need a quick heat. The 
heat must be applied rapidly so that the heated area 
becomes a dull red while the surrounding metal stays 


at Kurzinski is a development engineer with The Linde Air Products ¢ 
rk N y 
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Tank 





This sketch shows how to form and weld angle iron on 
things like pipe or tanks. Use the same blowpipe and 
flame adjustment for heating and welding 
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Remove Dotted Sections By Oxy- 
Acetylene 
Cutting 


Heat and Bend to 


Position lie a 











Use cutting and welding blowpipes to form a shape like 
this from a piece of sheet steel. It is easy to bend, 
straighten or form metals 





Beam Bracket 


Local Progressive 
a and wg 
or Pulling 


Required 


famed! 
' 





As Received 








J 











Heat the arm to a red heat and apply a pulling force to 
straighten this bracket arm 


cool. The heat should not penetrate more than '/; to 
'/gin. If the heat is allowed to soak in, you will need 
to apply additional bending power. 

You have a fast, economical heat source in your weld- 
ing blowpipe. You can apply the intense heat just 
where you need it and you can easily control the amount. 














Supporting 
ee 











Supporting tees can be formed to fit the outer wall of a 
curved part by heating. Then weld it in position with the 
same blowpipe 




















Section A-A 








A flange can be formed by heating the entire area and then 
forging it to the shape desired 


The accompanying sketches illustrate som«¢ 
heating jobs. You can learn from them where a! 
to use the oxyacetylene heating flame to get th 
results. You can adapt these basic operations to 
any bending, straightening or forming job that 
to the shop. 
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Tough 
Xoeup.@kele wae where it has to be 


Thickness 


a | | Tough 








— me Comfortable 


l of a 


the . oe : Protection for 


Welders! 


1-Piece 





Made from selected chrome-tanned cowhide 
leather, the TX100 is one of the best welding 
gloves ever developed. It gives long, hard 
wear on the toughest jobs. Its outstanding con- 
struction features include (1) One piece 
back that eliminates all unnecessary seams and 
prolongs glove life; (2) Double thickness of 





3y ee a leather on thumb and forefinger for extra 
serviceability; (3) Lining on back of glove from 

wrist to fingertips to prevent chafing, absorb 

perspiration and give added protection. Order 

today from your AO Safety Representative. 


~ American & Optical 
ithe Division 


BRANCHES IN PRINCIPAL CITIES + SOUTHBRIDGE, MASSACHUSETTS 
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Annual Report of Executive 


Secretary 


Our Society closes its 1947-48 ad- 
ministrative vear with many gains and 
some losses. Our gains are those of 


national 
knowledge of 


stronger lar 


operations 


morale; 
field 


expanded and ever-increasing 


greate! 
our and 
potential; 
national headquarters activitv; three new 
Sections ope ied and in operation and a 
number of new sections and section-divi- 
the Our 
losses consisted of a small drop in mem 
bership and in finances. This 
loss, to its greater extent, represents the 
cost ol attaining the cited gains. Wi 
submit to vou, gentlemen, that it was 

required investment. 


sions in organization 


Stage 


nnancial 


Among, 


the 


which 


rr in addition to, 


year s 


major accomplishments, will be 
the 


secretaries of 


hereinafter cited by reporting chai 


men or our various 


and 
are the following in 
which the executive secretary has had the 
pleasure of participation or direct interest 
Total Visitation by  nationa! 
officers; decision to gradually modify Txt 
WELDING JOURNAL; greatly improved 
format, content and index of the next 
(3rd) edition of the Welding Handbook, 
geographical sectional expansion; expan- 
sion of our educational committee activi- 
ties; occupational poll of our national 
membership; institution of standard 
national membership campaign pattern; 
institution of 
Advisory 


active committees, 


section 


a new vehicle, the ‘‘Section 
Service,’’ for dissemination of 
instructional, operational and educational 
material to section officers. 

Without question the institution of a 
policy of annual section visitation by at 
least one headquarters officer has resulted 
in lifting our 
nationally. 


morale sectionally and 
The problems of both section 
and national headquarters become clearer 
and are more capable of solution. An 
atmosphere of mutual appreciation, under- 
standing and cooperation is created and 
will be maintained by continuation of this 
program. Greater activity is planned for 
the coming year. The newly elected 
National Officers, G. N. Sieger, President 
O. B. J. Fraser, First Vice-President and 
H. W. Pierce, Second Vice-President, plan 
an active year of section visitation. This 
will allow the executive secretary addi- 
tional time for the development ot new 
sections and section expansion. 

Too frequently we do not know our- 
selves as we really are. Limited personne! 
and other restrictions in the past have pre- 
vented our 


SocietTy’s 


studying itself 
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During the past year we have studied and 
gained knowledge of our weak spots—geo- 
graphically, industrially and internally 
We now know the occupational distribu- 
tion of our membership and are aware of 
the direction in which our greater efforts 
must be expended and expanded. We 
now know where and how we must modify 
ol amplify our services to accommodate, 
representatively and proportionately, our 
membership as 1s, and as such we hope to 


We 


position and now are poised for an active 


obtain have been consolidating our 

vear of effort, campaign and expansion 
Total section visitation has resulted in 

our learning what services our sections re- 


quire and where, when and how 


national 
As a direct 
activity been instituted 
the Advisory 
[It comprehends a number of thi 
he ad 


greatly expanded I 


he adquarters can assist them. 
result a has 


7 Section 


new 
and is known as 
Service.” 
services provided in the past by 
quarters but now 
provides a vehicle for the dissemination of 
data, aids, bulletins, advices, instructions, 
surveys and other valuable services to the 


sections time it will 


Over a period ol 
treat with the following section activities; 
management and officer duties, program, 
speaker selection, meetings and arrange- 


ments, membership activities, education, 


plant visitation, annual symposiums, 
publicity, entertainment and _ dinners, 
prizes and awards, industrial motion 


pictures, section aids, finance, organization 
of section divisions and new sections and 
other activities as they develop. After 
ample study the pattern tor this service 
has evolved and it was instituted 
16th past. 


August 
Heavy releases have been is- 
It will 
progressively equip our section officers for 
managing their 
their 


sued in several of its departments 


sections and conducting 


activities with the maximum effi- 


ereney 
the 


executive 


During past administrative 


secretary 


yeal 
your visited all sec 
tions in the States at least once, meeting 
with the officers and executive committees 
ot 


these sections. He made 87 calls upon 


various industrial plants, manufacturers 


and others interested in the Socrety’s 
activities. He visited nine additional 
communities, not then A.W.S. section 


centers, tor the purpose ol exploring thei 
possibilities lor 
Three 


opened; 


new activity 
officially 


Evans- 


section 


new have been 


the Tri-State 


sections 


Section at 


ville, Ind., Anthony Wayne Section at 
Fort Wayne, Ind., and the Nashvillk 
Section at Nashville, Tenn. The greate 


credit by far for these new section activa- 
tions belongs to the District Vice-Presi- 
dent and the officers of the surrounding 
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ASSIStINg sections 


The re 
official section orsection-divisi: 


SOOT 


Sarre, Pa., a section-divisio1 
Minn.,andasection-divisionat ¢ 
We are planning on deve 
sections as soon as possible 
Neb.; Urbana or Decatur, | 
mont, Tex.; Dallas, Tex.; Phos 
Beloit, Wis.; Appleton, Wis 
port la.; Roanoke, Va.; Char 
Va Also are working on the ds 


ot section divisions at Top ka 
Joplin, Mo.; Kalamazoo, M 
mond, Va Mobile, Ala.; B 


La and Utica, N.Y The 


centers of Shreveport, La.; El P 


Duncan, Okla.; Hagerstown, M 
field, Calif 
Richmond, 


} ‘ 
Lav t 


Stoc KtTON ( 
Wash 
indicated int 


During the 


past vear a iarg 
our sections were most tortu 
celving visits from our Natior 
Our President, H. O. Hill, vis 


Louis, Philadelphia, Lehigh Va 
Pittsburgh, Buffalo, Minneap 
ford and Washington, D. C., S« 
W ilkes-Barre Pa 
and student groups at 


State Colleges (; 


potential t 
Lafayette 
N. Sieger’s 
President, included tl 
Valley, Cle 
His illness 
January, curtailed plans for 


t And the 


VISITS 
Rapids, Saginaw 
Detroit Sections 
ion visitation 
Chicag 

ton, D. C 
J Fraser, 
served in 
District 


, Sections were visite 


later 
Vice-Presidents were 


In section 


visitations. In most 


our National Officers not only 
the membership at the secti 
but. also, met with the Sect 
and Executive Committee for 


of section and national problems 


During the past year seve! al 


tions conducted mem ership 
that were quiie productive ar 
tional Socrety’s congratulations 


hereby 
But, due to several reasons, 


preciation 1s extended 
on 
almost total‘ 
secretary, no over-all national 
There 
sidering that the vear has been 

over-all 


the 


new membership ensued. 
national membership 


smallness of our membersh 
experi need this past vear 18 a 
But 


approached 


couraging this new 1948 
must be 
that as many answers as possibl 


Continued on page Yt 
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go, Cleveland, Detroit and ' 


field’’ activity of the: 
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Will be a 
lat Wilke 
il Duly} 
lean N y 
PING hey 
t Omahg 
l.; Bea 
MX, Ary, 
> Daven 
eston, W 
‘elopmen 
L2k08,, and 
Rich. 
n Roug: 
Ldditions 
iso, Te: 


° Bak rn 
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If the job calls for Heads 


«e+ you can get them from Lukens 


Every Shape and Style 





Look at the variety of heads produced by 
Lukens; every shape and style you can 
possibly need. And when you are designing 
tanks, pressure vessels or other equipment 
requiring heads, look in Lukens Catalog 
No. | for standard heads to handle the job. 


Small and Large Sizes 





Lukens makes heads as small as four inches 
and to over twenty feet in diameter. Heads 
as thick as six inches are also made by 
Lukens Steel Company. 


val LUKENS .+ Of interest to you. 


paign, 
SS as 


el 


_ FOUR INCHES TO 


tit 
ati 





In All Commercial Metais 





Heads are made of carbon and alloy steels, 
including stainless, of nonferrous metals 
and the widest selection of clad steels avail- 
able anywhere. Select the metal that will do 
your job best and Lukens will make the heads. 

Many Standard and ASME carbon steel 
heads are in stock ready for prompt ship- 
ment. For other styles and sizes, Lukens 
has hundreds of dies with which to produce 
them. For a quotation on your head require- 
ments, write Lukens Steel Company, 407 
Lukens Building, Coatesville, Pennsylvania. 


. “HEAD WORK", a 16mm motion picture in sound and color, 


on spinning and pressing of Lukens Heads is available with- 
out charge. Running time: 27 minutes. Write for a booking date. 


OVER TWENTY FEET IN DIAMETER 


+ « SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « « 


NOVEMBER 1948 Advertising 


961 














GO 

























































































































































































G/ POWER FACTOR 


@ BALANCED THREE PHASE 


WITH 


1-Phase 








TAYLOR-WINFIELD 


WELDERS 


(RESISTANCE) 


Six Highly Desirable Features 
... (1) greatly reduced power 
demand; (2) three phase bal- 
anced power load; (3) desira- 
ble high power factor (95% ); 
(4) improved weldability; (5) 
deeper throat depths with es- 
sentially no increase in power 
demand; (6) with Tri-Phase, 
you can weld low carbon steel, 
stainless steel, aluminum al- 
loys, magnesium, Monel, In- 
conel, brass alloys, and other 
materials on 


same welder. 


Tri-Phase can be had in spot, 


projection, seam, or upset-butt 


welders. Ask for Tri-Phase Bulle- 


tin 10-813 just off the press. 







THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U.S.A. 





RESISTANCE WELDERS 
SS ee PE BRP i. 
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(Continued from page 


for regaining our “lost,”’ holding 


ent” and gaining many “new’ 
We will need the coordinated hi 


National and Sectional Officer 


ber. All of us must be active m: 
committeemen. 


\ standard national member 
paign plan was released Sept: 


past, to all Sections. 


It was fl 


pared for conducting the camy 
time during September, Octob: 


vember 


wholly 


: The plan is but suggest 
possible that some Se: 


prefer plans that, in their exper 
more aptly patterned to fit their 


ditions. 


Each section will know 


to plan its campaign. 
plan pattern adopted it is essent 
of the present Membership in ¢ 
Sections support their section of 


tegardl 


committeemen in expending e' 


toward doubling each Section’s 


ship. 


During the coming vear, by 
new institutional 


type 


brocl 


SocieETy will acquaint industrial « 


management with the part you 
Society has pla 
1919 in the building, 


CAN WELDING 


strengthening 


and 


welding industry 


the f due 


the servici 


Through this 


it will enlist industrv’s moral an 


support 


tionally 


will require the 


of the Socretry’s activ 


and 


nationally This 


total coope ratior 


tion Officers and Executive Cor 


Our ultimate objective is to 


total membership t 


15,000 


such can be accomplished (dur 


objective 


as mucl 


1 aS poss 


vear, 1948 


IS to rae our total n 


ible he tore the Cl 


is essential tha 


CIETY increase its membership i 


cited 
provide 
are bei 


sections 


oming 


ments all of us so earnest 


The 


sincerest 


and Bo: 


Staff O 


Memb« 


*? 


d so that it can expand its act 


the many additional se1 


i requested of it by 


its Section Officers and Industr 


il and 


+ | 
nNAaAtllonal 


‘ ffort 


vear should result in thos« 


executly 
tf ap] 
ard of 
fhieers, 
rs, 


tor thei coom 


the pas 


occurred. 


rat 


‘ 


( On 





iation to tl 
Directors, all Na 
ommittee Chat 
Officers and 


ion and assistal 


Without their s 


accomplishments 


ter 


Sustaining member 


United Wire & Supply Corp. Prov 


7, R. L. was established in 1869 


The 


company 


produces aA tu 


low-temperature brazing alloys, ! 


and suy 


tions 


Phosco, 


is a highly 


yphie 8 


Their 


Silver alloys are 
in a diversification of 


new 


lal 


standard 


~oratorv-cs 


a copper-phosphorus a 
brazing the coppers, bronzes and 


successful substitute 


silver brazing alloys and available 
third the cost of such materials 


result of extensive laboratory reseat 


development, their Sil-Flux is an « 


brazing 
brazing 


flux 


tor 


all 


low-tempr 
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You send us this... We furnish this... 
the actual parts,* like these two metal stampings A die design that will handle the job . . . built to 
R a manufacturer was having trouble joining. exacting Mallory specifications using the proper 
‘a ‘Prints, if parts are not available. combinations of Mallory alloys, for long life. 
| 
| 
| 
? \y 
| Mass Production—Job Simplification—those special properties of each Mallory alloy. 
; 
are key words in resistance welding. Mallory The combination of skill. experience and tools 
x Resistance Welding Engineers know well how assures you finished dies that will get your 
to work out die and fixture designs that will job into production quickly and smoothly. 
vay off in terms of motion saved and pro- ; ' ; 
; a led Mallory’s trailblazing experimental work over 
auction speeded, . : 
sales tee 20 years in electrodes, holders, dies and fixtures 
The Mallory crew of tool and die makers can- represents the most substantial contribution 
not be matched anywhere in the industry. made by any manufacturer of those components ; 
They have the finest machine tools to work to the present —and the future—of Resistance 
with and they thoroughly understand the Welding. | 
SEND YOUR SPECIAL DIE PROBLEMS TO MALLORY, AND BE SURE! 
1 


In the United Kingdom, made and sold by MALLORY METALLURGICAL PRODUCTS 
LTD. (An Associate of Johnson, Matthey & Co., Limited), Hatton Garden. London, F.C. 1 


x a P_R. MALLORY & CO inc RESISTANCE 

: Maito ered 
THE PIONEERS OF MATERIALS 
ELKONITE*, ELKALOY A’, ELECTRODES—HOLDERS—SPECIAL DIES AND FIXTURES— 


‘- ELKONITE* METALS—ALLOY ROD AND BAR STOCK— 
|) JE MALLORY 3*, MALLORY 53B FORGINGS— CASTINGS —ACCESSORIES “rec. u. 5. Par. OFF. 
and MALLORY 100 METALS. 














P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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No Need Now 
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for Welders to he Acrobats 
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Model BPR Power Roll, Model BIR Idler Roll 








MORE 
PRODUCTION 
AND 

BETTER 
WELDS 

WITH 










Model APR Power Roll, Model AIR Idler Roll 


TURNING ROLLS 


Welders can make all welds “down hand”’ with heavier electrodes when 
Ransome Turning Rolls bring the work into convenient working position for 
increased production and neater, better welds. 


The improved Ransome line includes three models, with standard capaci- 
ties from 3 to 45 tons, up to 14 feet in diameter, stationary or self-propelled. 
(Rolls for heavier or larger work also available.) 

Ransome features for trouble-free operation: unobstructed loading 
from either end, due to lowered drive mechanism e easy rotation under 
heavy load, due to anti-friction self-aligning bearings (Models B, C) e 
strength where most needed—exclusive combination bronze and steel 
reinforced worm wheel e quick adjustment for varying diameters e 
adjustable variable speed rotation. 


Send coupon for bulletin. 


























hl oS pelo a eny tah etm 


INDUSTRIAL DIVISION | Ransome Machinery Company | 
at [ Dunellen, N. J. [ 
a Please send Bulletin 228-2 on Ransome 
+ ru TURNING ] Turning Rolls. | 
ROLLS 
MACHINERY = 50% espe I seme 
COMPANY “eo, POSITIONERS | Pern | 
i CS an oO rE y 
DUNELLEN, NEW JERSEY Mrs 72 YY | | 
A SUBSIDIARY OF Oy Address 


ve-7 | 
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The company also manufact 


: 5701 
mill products including all typ -hassis 
less nonferrous metal tt y < 
) il ibing g chang 
but not limited to copper, bra 
| ynd Pp 
nickel allovs and aluminum \ 


wire in the fine sizes in all 
metals 


Membership Driv. 







\ national memb« rship dri 
after a successful Milwaukes 
resulted in doubling the met 
that Section has been launche 
Society and its 54 local sect 
goal is 15,000 members. The 
terminate December 6th. Ea > 
will put on an intensive 10 
Some 30 davs of careful prepal 
quired before the drive can be 
The preparation involves pub 
organization, literature, squad 
etc. Each step 1s earefully p 
coordinated Every membe1 
playing the part for which he 
to act 


Resistance Welding Awards 






Announced by 
American Welding Society 


The AMERICAN WELDING S 
nounces the awarding of $2000 
to the winners of the 1948 R 
Welder Manufacturers’ Assn. ( 
The prizes are awarded annu 
authors of papers which co 
and original achievements i 
resistance welding Three av 
ling $1500 are made to authors | 
two awards totalling $500 are 
authors in universities or col 

First prize of $750 for the 
from an industrial source has bee 
to Frank G. Harkins Welding |! 
Solar Aircraft (‘o., San Dieg ‘ 
his paper entitled “Spot Welding > 
ules for Nickel and Nickel Al 

Three engineers with the 7 
field Corp., Warren, Ohio, ha 
lected as winners of the secor 
industrial prizes of $500 and 3200 
tively R. C. Jones, Sales Engu 
the second prize with his pap 
“Resistance Welding Crossed 
C. E. Smith, Chief Electrica 
and R. H. Blair, Research Engu 
co-authors of the third best 1 
subject of “Resistance Welding 
teristics of the Dry Disk Rectifi 

Three metallurgical secrent 


ye a 


Rensselaer Polytechni Inetitu 
N. Y.. collaborated in winning 
prizes awarded to papers orig 


universities. Prof. W. F. He 
the Department of Metallurg 
neering, and Dr. W. J. Childs 
D. Doty, Research Fellows, 
co-authors of the best paper ¢ 
Heat Treatment of Spot Wi 
Plate Dr. Childs is now a 
the research staff at the Ma 
Institute of Technology, ‘ umbr 


and [)y Doty is Welding Mi 


Research and Development D h 
negie-I]linols Steel ¢ orp Pittst U 
Dr. Hess and By Childs iis C 


second prize ol $200 with then 
titled “A Study of Projectio! \\ 
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STANDARDIZED GUNS 
57000 varieties on one 
chassis alone, through inter- 
changeable jaw extensions 
ynd points. 
Bulletin +402 












STANDARD 
EQUIPMENT 


tare te 
wr 


RESISTANCE 
WELDING 


Here are seven reasons 








ROLLER HEAD PRESS WELDERS 


For either projection or spot welding 
Here, too, the roller head speeds follow- 
up — gives better welds. Rigid? Take a 
look at the frame in 


irds 
Bulletin +603 


ety 





PEDESTAL SPOT WELDER why Progressive today is 

The “universal” spot welder. Built to the largest supplier of re- 

take it, and how! Quickly adjusted to a sistance welding equip- 
variety of jobs. ment to industry. 


Bulletin +503 





— 


ROCKER ARM WELDERS 
For all kinds of light to medium duty 
jobs. An up-to-the-minute triple” threat 
real “beef,” real speed, and real adapt- 
ability. 
Bulletin 702 





TO WELD 





PROGRESSIVE 


ROLLER HEAD SEAM WELDERS WELDER COMPA FLASH WELDERS 

Another Progressive “first.” The roller “Sijgbtuaastiabaiiesliedsahimtatad babes iia 
head follows changes in metal thickness 
uncannily. You can seam weld faster 
and better. 


Bulletin +804 


Combine the advantages of standard 
and special machines. More features 
than you would believe possible on a 
standard machine. 


Bulletin +204 


NOVEMBER 1948 Advertising 965 

















All awards were presented , 
evening, October 25th during | 
meeting of the AMERICAN Wy, 
CIETY at the Bellevue 


Philade Iphia, Pa 
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Survey of Automatic Ar 


Gas Welding Processes 


and 


The Survey of Au 


Weld ng Processes as I 
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we lding 


Submerged Are, 

Shielded Metal-Are¢ 
bon-Arc, Inert-Gas 
Acetvlene We lding. 


proce SSCs 


(Atomic H 
. Bare Mi La 


Metal-Ari 
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While origi: 


pared from information on the us 








processes in the automotive 


mau 





| data is of as much use to fabr 








any 


other industry. 



























































HIGH PRESSURE 
CYLINDER VALVES 


for OXYGEN and HYDROGEN 
Designed, tested and proved for high 


pressures and severe service. 























Packing may be replaced with cylinder 
under pressure if necessary. 








Fuse plug and bursting disc provide posi- 
tive safeguard. 





Bronze stem furnished as standard, also 
available with monel stem on special order. 


for ACETYLENE 
Listed by Underwriters’ Laboratories. 














Cadmium-plated steel stem with monel 
tip resists rust and wear. 











Ball-nose seat construction assures positive 
shut-off. 


for CARBON DIOXIDE 


Available with diaphragm-type or packed- 
type construction. 


























Compact, rugged design for use with high 
pressures. 




















Equipped with bursting disc safety device. 
























*Reg. U.S. Pat. Office 
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“BASTIAN-BLESSING=""~ 


4201 Peterson Ave. Chicago 30, It. 














Pioneer ond Leader in the Design ond Manutacture of Precision Equipment for Using ond Controlling High Pressure Goses 
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966 Society Activities and Related Events 





Che information is general cov 


factor involved in each process 
fit-up, current, backing, edge pr 
and speed ol welding. It should | 
in preparing the welding procedur 
for specific applications. 

Copies of the 17-page Survey 1 
matic Arc and Gas W elding Process¢ 


in the Automotive Industry can be 


from the AMERICAN WELDING Societ 
33 W. 39th St.. New York 18. N. ¥ 
thirty cents each The usua 


apply to members of the Socipry 





irticles for section on Prac- 
tical Welder and Designer, 
urgently needed. 








Employment 
Service Bulletin 











Positions Vacant 


V-230. Competent young 
necessary metallurgical train 
knowledge o! physics LO ASSIST in 


izing and evaluating research 

in various fields of welding. A k1 

of French and German would be 

Must have ability to write and to 

essentials and present them in usab 
Knowledge of welding helpful 
Good salary 
age and experi nce, 


essential. depend y 





V-231. Welding 
Chicago firm 


Engineer wa 


Must have thoroug! 


ing in practical welding and fai 


modern apparatus, materials al 
niques for welding carbon steels, s' 
Should be ( 


lO! 


steel and aluminum 


to conduct school trainees al 


closely with shop organization 


comprises pressurt vessels, tal 


heavy weldments 
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TIRE 
CHAIN 






Here's unusual but convincing proof of how 
to save money through Amsco hardfacing. The 
tire chains shown here were practically worn 

out after two seasons’ use. After hardfacing 
with Amsco +459 in 1938, they have been in 


service ever since. 


Shown above is the welding operation—-set of 
two chains hardfaced in forty minutes using 
1 pounds of rod. At left is a close-up— 
jagged edges were made purposely to insure 


better gripping on ice and snow. 





AME — — 


| Brake Shoe 


MPANY 











Foundries at Chicago Heights, Il., 














Advertisi 


FOR 5 TIMES 


LONGER SERVICE 


WITH 


(AMSCO), 
459 WELDING ROD 











This is but one example of the extra dollars 


you can put in your pocket through Amsco 
Conservation Welding. Amsco + 459 is widely 
used by construction firms, mine and quarry 
operators, cement mills, clay products plants, 
highway departments, etc. for parts subject 
to severe abrasion and moderate impact. 


Other welding products to cover any given 
combination of abrasion, impact and heat in 


the repair, build-up and hard surfacing of 


ferrous wearing parts are fully described in 
Bulletin 1047-W. 


CHICAGO HEIGHTS, ILL. 


New Castle, Del., Denver, Colo., Oakland, Calif., Los Angeles, Calif., St. Lowis, Mo. 
Made and sold in Canada by Canadian Ramapo Division, Joliette Steel Ltd., Niagara Falls, Ont. 
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AMERICAN MANGANESE STEEL DIVISION 
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Stress Analysis Veeting 


The Annual Meeting of the Society for 
Ixperimental Stress Analysis will be held 
at Hotel Commodore, New York, N. Y. on 
December 2—4, 1948. 

Inquiries should be addressed to the 
Society for Experimental Stress Analysis, 
P. O. Box 168, ¢ ‘ambridge 39, Mass. 


Clad Steel Talks 


Dr. W. G. Theisinger, manager, Sales 
Development, Lukens Steel Co. and its 
divisions, By-Products Steel Co. and 
Lukenweld, Coatesville, Pa. is on an ex- 
tensive business trip to the Pacific Coast. 
During this time he will be a featured 
speaker at six meetings of AMERICAN 
WELDING Society, American Society of 
Metals and American Society of Mechani- 
cal Engineers groups at Los Angeles, San 
Francisco, Portland, Ore., Seattle, Spo- 
kane and Richland, Wash. At each of 
these sessions, Dr. Theisinger will speak 
on “The Manufacture, Fabrication and 
Application of Clad Steels.’’ His discourse 
will be illustrated by showings of the mo- 
tion picture, ‘“The Manufacture of Lukens 
Clad Steels,’’ and with slides showing 
approved methods of welding and fabricat- 
ing Clad Steels. 

Clad Steels are a development of the 
Lukens Steel Co. in cooperation with The 
International Nickel Co In 1930 these 
two concerns developed Nickel-Clad Steel 
in which a layer of nickel is bonded per- 
manently and uniformly to a_ backing 
plate of ordinary steel. Thus, the corro- 
sion-resistant and product-protecting qual- 
ities of nickel are obtainable at appreciable 
Savings in cost over the metal in its solid 
form. Subsequently, Lukens developed 
Inconel-Clad and Monel-Clad_ Steels. 
Most recently it has perfected Stainless- 
Clad Steels, which are finding increased use 
in the pulp and paper, chemical process- 
ing and petroleum refining industries. 


Award for Structural Design 
Textbook 


The Trustees of The James F. Lincoln 
Are-Welding Foundation, Cleveland, Ohio, 
have announced a joint award of $5000 to 
Prof. C, D. Williams of the University of 
Florida, Gainesville, Fla:, and to Prof. 
ik. C. Harris of Fenn College, Cleveland, 
Ohio, for their co-authorship of a textbook 
manuscript in the Foundation’s Textbook 
Award Program. The Program’s Jury of 
Award selected their manuscript entitled, 
“Structural Design in Metals,” as the best 
modern textbook manuscript in the struc- 
tural engineering field. 
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Prof. C. D. Williams is Head Professor 
of Civil Engineering at the University of 
Florida He is author of 


Statically I[ndeterm nate Structures, 


lnalysis o} 
a text 
He Is a 


member of the International Association 


used by many leading colleges. 


of Bridge and Structural Engineers, Soci- 
ety ol experimental Analysis, 
American Concrete Institute and other 
technical societies 


Stress 


He has been engaged 
in engineering practice and teaching for 
twenty-seven years. 

Prof. Harris is Chairman of the Depart- 
ment of Structural Engineering at Fenn 
College, Cleveland, Ohio. He is a gradu- 
ate of Fenn and has had a wide experience 
in structural engineering with the federal 
government and some of the leading struc- 
tural engineering firms in the country. He 
joined the faculty of Fenn in 1942. Heisa 
member of the American Society for iengi- 
neering Education, AMERICAN WELDING 
Socrery and the 
Testing Materials 

The James F. Lincoln Are Welding 
Foundation was created in 1936 for the 
purpose ol 


American Society for 


contributing eto industrial 
progress by encouraging and stimulating 
the study of are welding and its applica- 
tion In furtherance of its aims the 
Foundation sponsored a $20,000 Textbook 
Award Program to encourage authors in 
the preparation of textbooks on structural 
and machine design for the use of engineer- 
ing undergraduates. Through the pro- 
gram the Foundation is reducing the delay 
between process development in industry 
and the treatment of these new develop- 
ments in textbooks 

In addition to the structural textbook 
by Professors Harris and Williams the final 
arrangements are also in process on a 
machine ‘design textbook manuscript se- 
lected by the Jury of Awards. 

The Jury of Awards in the structural 
section of the Textbook Award Program 
which rated the manuscript entered was 
composed of Dr. E. E. Dreese of Ohio 
State University, Chairman; Dr. H. E. 
Wessman of New York University, now 
Dean of Engineering, the University of 
Washington; Prof. F. W. Stubbs formerly 
of Rhode Island State College, now of the 
University of Illinois and Prof. G. E 
of Ohio State University. 


Large 


Engineering and Marine 
Exhibition, Olympia, London, 
Aug. 25-Sept. 10, 1949 


. In view of the success of the 15th and 
first postwar Engineering and Marine 
Exhibition, which was held at Olympia, 
London, England, in the Autumn of 1947, 
it has been decided that the whole of the 
vast Olympia premises shall be reserved 


News of the Industry 











for the 16th Exhibition to |} 
\ug 25 to Sept. 10, 1949 TI 
mn increase in exhibition 


and will enable 150 


> ‘ 
2) 


tional firms to exhibit 

The Engineering and Marin 
has been held bi-anually since 190f 
or the interruptions caused | 
World Wars In 1947 a recor 
180 firms displayed their produ 

The Engineering and Marine | 
continues to be the largest displa 
neering manufactures in the 
1947 over 140,000 visitors att: 
Ixhibition and these include 
from every continent. It is | 
the steady improvement in deliy 
for éngineering products will attr 


friends from overseas in 1949 


Culbert Represents Arcos 


Arcos Corp., Philadelphia, Pa 
facturers of stainless steel and a 
ing electrodes, announces that ¢ 
Culbert, Jr., is now permanen 
in the Boston Area as compat 
Mr. Culbert, who ha 
Arcos for a number of years, wi 
offices at 16 MacArthur Rd 
Mass. 


tative. 


A Story of Shears and Scissors 


The following is an abstract 
A Story of Shears and Scisso 
lished by J. Wiss & Sons Co 
sion of its one hundredth anniver 

When Jacob Wiss came to 
1847, Newark had already attra 
tion as an industrial center. Set 
had invented a process for making 
iron castings, and his foundr 
turning out castings which 
welded or faced with steel 

Jacob Wiss entered the cutler 
facturing in 1848. The beginning 
easy Tools and machines had 
provised Drop hammers ope! 
hand were used for welding 
steel blades to the malleablk 
frames. He started his busine . 
using a dog in a treadmill to 
grinding and polishing wheels 


The Wiss plant kept pace witli 

improvements, and in 1906, th 

drop hammers for hot forging s 

frames were installed in the Litt! 

nue factory. These enabled Wis 

tough high-carbon steel blades t tole 

frames of softer metal, making 

first time truly unbreakable sh« 

scissors which have no superio! 
Experiments made by the arti: 

Wiss plant revealed that the 
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aw six Industries use HAYMES alloys 


To Increase the Life of Wearing Parts 


Major savings in maintenance, repair and replacement costs are being realized daily in 
practically every industry — through hard-facing. The sketches below show how six major 


industries have increased the life of parts subjected to heat, abrasion, and corrosion. These 


are typical examples of the savings made possible by Haynes hard-facing alloys. 


CHEMICALS 


The hammers in this sulphur- 
pulverizing mill, hard-faced 
with Haynes SrEeLuTe alloy 
No. 1, are still in good con- 
SP dition after 30 days’ ser- 

vice; whereas unprotected 
hammers lasted only 3 
days. The hammers run at 


muy 


high speeds in a small 
jacketed mill. 





PLASTICS 


This rotary plastic cutter, 
using knives built-up with 
Haynes Srewite Alloy No. 
12, cut 3-million Ib. of 2-in, 
wide plastic sheet. The 
hardened tool steel knives, 
previously used, were worn 
out after cutting only 10- 
thousand Ib. of the same 
plastic material. 



























‘OS 
PAIN 
' This screw conveyor, used AUTOMOTIVE 
hy to classify an abrasive ti- 
tanium oxide pigment, is Truck and bus valves and 
hard-faced with HAYSTELUTE valve seat inserts that 
Na composite rod. This con- ore hard-faced with HaYnes 
veyor shows practically no Ste.ute Alloy No. 6 are 
wear after 7 months’ ser- giving over 100,000 miles 
vice. Unprotected convey- of good service without a 
issors @ors had to be replaced valve grind. 
after 15 days’ service. 
METAL-WORKING PUBLIC UTILITIES 
Although these dies and 
punches, hard-faced with Clinker crusher beams used 
HAsTELoy alloy C, have in gas generators remain 
been in continuous service in service for two yeors 
for 32 days they are still when protected with HAYnes 
in good condition. The Steuite Alloy No. 1. The 
heat-treated punches and 
S beams that were previously 
dies that were used pre- weed had to be replaced 
viously had to be scrapped after 6-months’ service. 
after 8 to 10 days’ service. 
For more 
information 
“typ tae Haynes Stellite Company 
; hard-facing Unit of Union Carbide and Carbon Corporation 
hbk det tas 
a : MoOrveriars, General Offices and Works, Kokomo, Indiana 
ADE-MARK ‘ 
os write for the Sales Offices 
booklet, ''Hard-Faci ng Chicago — Cleveland — Detroit— Houston 
5 z Los Angeles — New York — Son Francisco — Tulsa 
with Haynes Stellite 
Products.” 
. The trade-marks, “Haynes,” “Haynes Stellite,” “Hastelloy,” and “Haystellite” distinguish products of Haynes Stellite Company. 
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two grades of metals produced the best Moreover, all Wiss welded shea 
shears. Jacob Wiss brought the making of blades are individually match: 
maintain the necessary standards of hy 


‘ 

Give your key men shears and scissors to a fine art in America hard. 
and enabled this c t surpass rapidly SS SI ari J . l of manu 

the up-to-the-minute ind enabled this country to surpass rapidly ness similarity. No method « hau 


the techniques of shears-making in the turing employing interchangea 

facts on Pe cutlery centers of Europe. would provide the perfection a 
There are four broad categories of shear, the Wiss method of assembl) 

RESISTANCE WELDING and scissors in America: hot drop-forged matching numbers are used on 

| of forging steel with welded high-carbon These numbers can always be 

New fact program helps crucible steel blades, hot drop-forged ol a inside of each blade at the sere 
cut costs in your plant single piece of forging steel, cold-pressed 
from steel strips, and cast iron. The best 
shears are drop-forged with welded high- 


Resistance Welding Sales 
carbon crucible steel blades They are 


i can gg dene tough, sharp and unbreakable. The cold- Orders for new resistance weldir 
your key men. Get this money pressed scissors have no temper to enable ment received by member com 
saving information to them now! them to retain sharpness while the cast the Resistance Welder Manu 
IT’s EASY—General Electric has pre- iron types are brittle and snap under pres- Assn. during August showed rag 
pared all the facts in an easy-to- sure. over July totals, according to 1 
take, visual manner that’s ideal for The manufacture of fine quality scissors President of the Association. W 
getting new ideas across fast. and shears is a manual rather than a ments during August dropped slighth 
Here’s what the resistance 
welding program offers: 
1. A fact-packed manual detailing the 
oe gener gene: gle tga ual hand-craftsmanship and expertness in pace with new orders, thus avoid 
spells out objectively —without sales a number of operations calling for special- increase in the 4 months’ backlog 
bias —the many ways in which this ized skills. Fully 75% of the processes on hand 
versatile industrial tool cuts costs 
and increases speed. 


mechanical art. Continuous training of to vacation periods in several of the planiy 
apprentices is required in order to assure manufacturing resistance welding equip 


the maintenance of a high level of individ- ment, they nevertheless managed to keer 


involved depends on manual craftsman- Shipments of resistance weldir 


ship. trodes also showed a gain in August 
2. A full-color, sound motion picture, Scissors range in size from 3 to 6 in. ir July, reflecting increased utilizati 
running about a half hour, showing . ‘ a & ied . an resistance welding equipment | 
how resistance welding solves prob- length and are designed to do the lighter an ng {Ul} 

lems similar to yours. 

3. Fully-illustrated highlights booklets 
for individual study and review. 


. . ' | Ss Ss etrok . 
tasks of hand cutting. working industri Klectrode 


_ 3 Ds ‘ reported currently are running 15‘ 
Shears are manufactured in sizes ranging I 


. . than a year ago, the Association r 

from 6 to 16 in. and are made to do the — ye 
Convince yourself first — 

We want you to judge for yourself 
whether the resistance welding pro- Wa? NCG M -s | Ne 

: + S, ; are made . tal s , Ay oves into New 
gram will pay off in your plant. That’s Snips are made to cut metal and will cut 
why we offer business executives this sheets up to 18-gage, about the thickest 
chance to examine the Resistance 
Welding Manual without cost. 


great variety of heavier cutting jobs in the 
home and in industry. 


General Offices 
sheet metal that can be cut manually 

Fabrication of Wiss scissors and shears New executive headquarters fron 
Showings cost you nothing. With your 
manual, we'll tell you how to ar- . ; » Nz . ‘, ' as Ci 
range for a FREE film showing. tions: (1) Shears and snips which have of the National Cylinder Gas Co 


high-carbon cutlery steel edges welded to facturer of industrial gases, oxyacet 
forged steel frames. (2) Solid steel scis- welding apparatus, are welding 
sors, garden shears and snips which are ment and electrodes, have been 


may be divided into two general classifica- will be directed the nation-wide a 


> ° ° ° : . ling 
forged from a single steel bar in one piece lished in the seven-story building 


On the average, there are approximately N. Michigan Ave., Chicago, recentl) 


176 operations required in the manufacture chased by the firm. 

of a pair of shears and about the same pro- he building houses, in additi 

cedure is called for in making a pair of scis- ecutive offices, all administrativ 

sors, except that the welding process is ments, including legal, personnel 

omitted. The same precise handling and engineering, advertising, ace 

care are accorded the lighter products to purchasing. The new quarters wil 

the end that the brand name ‘‘Wiss’’ on nerve center for a sales system wi 

either scissors or shears will continue to cludes offices in 55 major cities 

denote unqualified perfection and the Extensive alterations now in ste: 

avowed aim of the ¢ vompany to insure the will provide % year-round 

capability of each of its products to serve system, modern lighting, and a 

with maximum satisfaction the particular ceilings. 

function for which it was made. lhe ‘ hicago district sales offic bate 
Forging requires the use of power ham- main at ite present address, 4700 

mers weighing from 300 to 2500 Ib. In Street 

this operation, red hot, bars of cutlery 

steel are drawn and forged in the dies 

after which the excess stock is sheared off 

and the forgings are further prepared for 

the welding and crucible steel cutting 

edges. After t he welding operation, excess 

steel is again trimmed off and a long suc- 

cession of grinding and fitting operations 

prepares the shears for heat treating. 


Attach 
ene TO BUSINESS 


business MANAGEMENT 
letterhead 


General Electric Co. 
Section K684-3 
Schenectady 5, N. Y. 


Please send me a sample copy of the G-E 
Resistance Welding Manual without cost 
or obligation, with details on how | can 
arrange for a FREE SHOWING of the 
film. (Extra copies at regular manual 
price—$1.00.) 


Name Title 


In the heat-treating process each blade 
Company must be hardened and long-lasting cutting 
edges for which Wiss products are famous. 
Frequent inspection, following the appli- 
cation of precision instruments, is required 


Street 


City 


we eae ee ei ee ap > ay 





mee eee a ae a ee oe ee 


to attain the necessary uniformity and all 


GENERAL G8) ELECTRIC grinding is held within exacting specifica- 


tions to prevent the drawing off of temper Vew NCG Offices 
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A change in the carton but no change in the high quality of the contents ! 
Both our fibre and metal containers are now identified by bright colors 
recognizable at a glance. For champion performance choose Champion 
Welding Electrodes ... they are everything the name implies. 


A cisr, Qhareflina 


CHAMPION ELECTRODES are Weld Rated Electrodes errr: 


{HAMPIO “ 


RIVET COMPANY a 
CLEVELAND, OCHIO EAST CHICAGO, IND. 
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Air Reduction Appoints New 
Dealer in Hartford, Conn. 


Adelson-Wirts, Inc., has been appointed 
an authorized dealer in Airco products 
iccording to an announcement by the 
Air Reduction Sales Co 

The new firm is located at 1800 Park 
St. in Hartford, Conn. They will carry 
a complete line of welding and cutting 
gases, apparatus and supplies, arc welders 
and carbide 

S. S. Adelson, one of the principals, 
has many years of experience in the 
welding and cutting field including a 
13-yr. tenure with Air Reduction. Mr 
Adelson joined Airco in 1935 asa technical 
specialist. In 1941 he became a salesman 
in the Metropolitan district with his 
headquarters in the Hartford area, a 
position he held until the formation of 
Adelson-Wirts, Inc. 


New Limits in Non-ferrous 
Pipes and Tubes 


As a result of continued research and 
experiments with wartime equipment, it 
is now possible to produce seamless tubes 
and pipes in sizes more than double those 
available before the war, it was announced 
by James F. McNamara, vice-president of 
The International Nickel Co., Ine. 

Mr. McNamara said that a 4000-ton 
extrusion press, installed at Inco’s Hunt- 
ington Works during the war and used 
largely for the production of rotating 
shell bands, is now producing pipe in 
nickel, Monel and other high-nickel alloys 


ing or welding use. 
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Lightweight 
Sturdy Protection... 


@ DOCKSON cover-spectacle goggles are 
hard to beat. Designed for maximum com- 
fort and omple ventilation, they are light 
weight, non-fogging and sturdy. 


Replaceable lenses to your specifications, 
permit wide vision range. Rigid brace bar 
allows easy adjustment and convenient 
raising and lowering with one hand. 

These goggles offer maximum protection 
and comfort. Available for chipping, grind- 


(Write for our Welding & Safety Equipment Catalogs) 


DOCKSON CORP. 3839 wasasn- detroit 8, MICH 


G 
—— —= «ae coe Doctlon ase Ge Ge a= «= Canadian Representatives 


in diameters up to 9'/, in. and in lengths 


: “Welded tubing and pipir 
up to 12 ft. 


sizes in these alloys have pl 
‘These shapes can be further cold drawn satisfactory for a vast numbx 
into seamless pipe 8 in. in diameter, wall tions 
thicknesses up to */, of an inch and in 
varying lengths,’’ he said. 


, but there are a numbe; 
which many industries prefer { 
form 
“Prior to the war, the largest size avail- 
able in pipe and tubing of nickel and the 
high-nickel alloys was 5 in. in diameter. : 
Since the end ol the war, we have been Compressor Tanks 
endeavoring to increase the size ranges up 
to the present limits. The accompanying photo 
“While large piping and tubing in the inspection of electric are-weld 
Inco nickel alloys have been available in pressor tanks at the plant of \ 
centrifugally cast or welded form, this is Kales, River Rouge, Mich 
the first time they have been made in Thousands of these tanks. bu 
these sizes by forging, extruding and cold to A.S.M.E. Code, are being p1 
drawing into seamless form. Whitehead & Kales. 


SERVICE*BUILT FOR BETTER SERVICE*BUILT FOR BETTER . Se eee are Se ee ee 


FOR MANUAL. AIR, MOTOR, 
OR ELECTRONIC OPERATION 
also BUTT, ARC, and 

GUN WELDERS 





TRANSFORMERS 
For Furnaces, Lighting, Distribution. Power, Auto 
Phase Changing Welding, and Special Jobs. 
AIR OIL, end WATER COOLED. Sizes 1/4 to 300 KVA. 
CHARLES EISLER 
EISLER ENGINEERING CO., INC. 


779 South 13th St. (Near Avon Ave.) NEWARK 3, N. J., US.A 





WELDING CONNECTORS 


Saxe System Welded Connection Units 
for welded assembly 

Saxe Unite place in position and securely hold together structu 
parte to be welded 

As used in many welded structures they eliminate all hole 1 
ing, producing an economical, rigid, safe and quickly erected stru« 
frame. 

Write for descriptive literature 


J. H. Williams & Company 
uffalo 7, New York 


. D. Peters Company 
Montrea!] 2, Canadas 
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ANOTHER 
NATURAL 
JOB FOR THE 


WELDING MACHINE 





SITUDINAL WELDS AND TAKE ADVANTAGE OF 

‘UMFERENCIAL WELDS FASTER SET UP... Power Elevated Welding Beam is quickly positioned over job. 
ger tip control with Tbiteticahy FASTER WELDING... Increased welding current, increased speed. 

dle Speed in either direction STRONGER WELDS .. . Deeper penetration of weld. 

‘weld size and tank diameter. MORE VERSATILITY. . . Tanks of any diameter, any length. 


\GARA MACHINE & TOOL WORKS * BUFFALO 11, N. Y. 
TRICT OFFICES: DETROIT * CLEVELAND * NEW YORK 








NEW LITERATURE 





First Aid in War on Corrosion 


To help industrial designers, engineers 
and buyers cut the cost of important ma- 
chine components and accessories, about 
200 standard products for corrosive and 
high temperature service are listed in a new 
catalog by The International Nickel Co., 
Inc. Checked by manufacturers of each 
item, this new Standard Specialties catalog 
is the first complete compilation of prod- 
ucts made of Monel, nickel or Inconel and 
available economically from stock or from 
standard designs. 

Among the hundreds of Standard 
Specialties described and illustrated under 
47 general classifications are balls, floats, 
nails, bolts, pickling slings and hooks, ther- 
mostat parts, thermocouple protection 
tubes, pipe and pipe fittings, gaskets, 
valves, cathodes, grease fittings, tags, 
woodruff keys, wire rope and vibration 
isolators. 

Copies of this Standard Specialties cata- 
log are offered to industrial purchasing 
agents, engineers, product designers and 
other executives concerned with purchase 
and product specification, through The 
International Nickel Co., Inc., 67 Wall St., 
New York, N.Y. 


Rail Transportation Record 


The American Railway Car Institute’s 
year book of statistics on the building, re- 
pair and use of railway cars was compiled 
first in 1923 in much briefer form and as a 
service to Institute members. The book 
has been very largely expanded through 
recent years until it has become generally 
recognized as a “‘bible’’-—packed with use- 
ful source material—of the railway trans- 
portation industry 

This year’s Silver Anniversary edition 
carried forward the statistical story of 
postwar progress toward the needed re- 
placement of a large part of the freight 
car fleet and in extending the ‘“‘streamlin- 
ing’ of passenger service. In this record 
also are freight service statistics showing 
how the railroads have been able to repeat 
under peacetime conditions the operating 
miracles of the war years. 

Salient parts of the statistical story of 
1947 have been carried forward into 1948. 


Eutectic Eight-Page Bulletin 


A new, eight-page bulletin announces 
the latest improvements in low-heat weld- 
ing alloys manufactured by Eutectic 
Welding Alloys Corp., 40 Worth St., New 
York 13, N. Y. 

The July-August issue of the Eutectic 
Welder, stresses the technically improved 
Eutectic welding alloys available for all 
torch and are users: Eutectrode 24, for 
cast-iron welding without preheat, Eutec- 
rod 185FC with new, improved flux- 
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coating and Eutecrod 1805FC, the latest 
addition to the Eutectic line of welding 
alloys for joining copper. 

Also announced is the new Cuttrode, in 
size */3. in. for eutting thin sheet metal 
using no special equipment. Simple and 
enlightening graphs visually explain the 
advantages of these products for lowheat 
welding. This Scientific Development 
Issue is available by writing to Eutectic 
Welding Alloy S Corp. 


New Burdox Catalog 


A new 68-page catalog on welding and 
cutting equipment and supplies and 
safety equipment has just been released by 
Burdett Oxygen Co., Cleveland, Ohio. 
This new catalog illustrates and describes 
completely the most modern equipment 
used in the welding field today. The new 
catalog offers not only the actual equip- 
ment needed for every type of welding and 
cutting job, but such protective equipment 
as goggles, helmets, portable lights, gloves, 
ete. 

Copy of this catalog is available upon 
request to Burdett Oxygen Co., 3303-Q 
Lakeside Ave., Cleveland 14, Ohio. 


Booklet on Hardfacing Line 
A hard-facing booklet, covering the 
complete new line of Airco hard-facing 
alloys, has been published by the Air Re- 
duction Sales Co. 

The 16-page, two-color, profusely illus- 
trated booklet, which also serves as a hard- 
facing catalog, describes each of Airco’s 
new alloys in complete detail. Included 
are data on typical uses, specifications, 
application technique, deposit hardness 
color markings and analysis 
page is full of helpful, authenti 
information on how to combat wear and 
increase e juipment work-life. 


deposit 
Every 


Copies of this valuable descriptive book- 
let may be obtained free by writing Dept 
1968, Air Reduction Sales Co., 60 E. 42nd 
St., New York 17, N. Y., or the Airco 


Sales Office nearest you. - 


Metallizing Equipment 


The Metallizing Engineering Co., Inc., 
38-14 30th St., Long Island City 1, N. Y., 
announces a new catalog of its complete 
line of metallizing equipment and sup- 
plies. 


The Best of Everything for Metallizing is 
a complete catalog of metallizing equip- 
ment, accessories and supplies. In it you 
will find metallizing guns for every pur- 
pose, air and gas controls, spray booths 
and dust collectors, blast machines and 


s 


New Literature 





nozzles and air compresso1 
clean, dry air. Each piece of | 
clearly illustrated and descril: 
lso a description of each 


= 


Metco metallizing wires. 


Three new accessories ar 
1) A Wire Control and Straig 
to increase spraying speeds 
wear on your gun. (2) A Gas 
Unit, the first of its kind, to 
mum efficiency, higher spraying 
greater gas savings. (3) An 
Unit that assures you of prop 
led air pressures. 


You will find these new a 

Meteo 
accessories, wires and suppli 
101. Write for vour copy tod 


the complete line of 


German Textbook 


Sci weissen der Kise nwerksto 


of Fe rrous Mate rials . by kK | / 


W. Lohmann, 2nd ed., 1948 
published by Verlag Stahleiser 
Dusseldorf, Germany 
This is a comprehensive bo 

steels, alloy steels and cast 
processes, It is based largely 
references of which there art 
second edition is patterned 
the first edition which was pri 
Several sections are new 
namely the sections on electro 
hard alloys, we lding of tool ste 


and corrosion ol welds. 


Lenape Bulletin 


Lenape Hydraulic Pressing 
Co., announces the publication 
4-82. This bulletin is a thoroug! 
tion of Lenape Type R and SR 
necks, nozzles and covers, The 
and versatility of design, mad 
using the Type R and SR Ma 
emphasized by the inclusion o 
size, range, style, materials 
and application. For your 
letin 4-82 write Lenape Hydrau 
and Forging Co., Dept. 7, We 
Pa 


Stud Manual 


A new 28-page operating ma 
ing the application of Nelso1 
electric-are studwelding has 
published by the Nelson Stu 
Division of Morton Gre 
Toledo Ave. and iD 
Ohio. 


28th Str 


Of interest to design engines 
duction departments, the illust: 
ual details the studwelding pri 
describes typical applications 
ous stud types, 
properties; 


with tables 
tabulates dimens 
tolerance data; describes desig! 
stud locating templates and giv« 
information on maintenance ol | 
studwelding gun and timer cont 
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SMITHway Stainless AC- 
DC Electrodes are shielded- 
arc, all-position electrodes 
for better welding of stain- 
less steel and stainless al- 
loys. They are certified, like 
all SMITHway Electrodes, 
for uniform quality and 
characteristics. 


SMITHway AC-DC Elec- 
trodes give users the maxi- 
mum flexibility of applica- 
tion. They minimize the 
necessity for maintaining 
large assorted stocks of spe- 
cial electrodes to meet 
specific uses and current 
requirements. They cut 
welding costs. 


MADE BY WELDERS 


... FOR WELDERS | , in. 
Sold by Distributors Everywhere we a Cs 4 allay Mm i, SOE Taal &. 


PROVED IN 
PRODUCTION 


A.O. Smith originated modern 
heavy-coated electrodes and 
modern welding techniques. 
Proof of SMITHway Electrodes 


has been given repeatedly in their OD. 4 
huge prodaction record. More \\ da r ME id 


Unretouched photo of bead. SMITHway Stainless Electrodes produce sound, X-ray-qual- 
ity welds in all positions—no undercut at edge of weld and no porosity after grinding. 





than 320,000 have been used 


daily in A. O. Smith plants. . . — Corporation 

millions more, by other manu- New York 17 ¢ Philadelphia 5 © Pittsburgh 19 « Cleveland 4 « Atlanta 3 « Chicago 4 « Tulsa 3 

facturers. Midland 5 ¢ Dallas 1 « Houston 2 « Seattle 1 « San Francisco 4 « Los Angeles 14 
International Division: Milwaukee 1 





“ 


SEND FOR Free Electrode Catalog 
3 M \ T Hwa y AC W S | d ers A. O. Smith Corp., Dept. WJ-1148, Milwaukee 1, Wis. 
Without obligation, send us 

Under the most severe operating conditions, __] Free SMITHway Electrode Catalog 
SMITHway Welders stand up under treatment that ” pecans ine beeeeees 
punishes other machines. Practically no main- Nome 
tenance is ever required. Power cost is cut to a 
minimum. Heavy-Duty, General-Purpose and Utility 
Models. Send the coupon for full specifications. 


Firm 


Street 
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NOW..« SAVE MOWEY 


on Welding Rods and Electrodes 
ete by using 
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'BURDOX 


-t Thriftipaks 









































ARC WELDING ELECTRODES 


Steel, cast iron, bronze. 
In sturdy 18” tubes. 


GAS WELDING RODS 


Steel, bronze. 
In sturdy 36” tubes. 


YOU SAVE IN 4 WAYS 











Save lost time hunting for rod—just reach for the package! 

Save losses on bent or damaged rod—Thriftipaks keeps it right! 
Save losses due to mix-ups on rods—Thriftipaks are marked! 

Save welding time—Thriftipaks give you the best rod for the job! 


No matter how few rods you use, chances are that they cost you more than 


















you paid for them, if you bought them in bulk! Loose, unused rods end up 


as a total loss because they become bent, damaged or unidentified. Why 


waste rod...why waste time? Get Burdox Thriftipaks...and save the dif- 
ference in time, temper and money on every welding job. Ask for them at 
your distributor's, or write direct for types and sizes. Burdox welding rods 


and electrodes are also available in 50 and 100 Ib. bundles for large users. 


THE BURDETT OXYGEN CO. 


3304 LAKESIDE AVENUE 


CLEVELAND 14, OHIO 










Extra-Flex 
Welding Cable 






Safety Equipment 


Make EXTRA SAVINGS by buying 
all your welding needs at ONE SOURCE 


Portable 
Cylinder Trucks 



















Take advantage of big sovings in time and money by 
standardizing on BURDOX products for all your weld- 
ing and cutting needs. Designed by welding men, every 
BURDOX Product offers you the latest improvement 
and superior quality ot prices that mean savings to 
you. At all leading distributors of welding supplies. 






dats -10)-401@P @llal-Miala itis (-- 


Welding & Cutting Outfits « 
T r 


ches * Cutting Moachines*Pressure Gauges 


Regulators and 


* Acetylene Generators 
nections» Cylinder Truc 
e-Shields * Cable + 


SIvi Asi EL Meal ditt ok 


* Hose ond Hose Con- 
ks* lenses * Goggles * 
Soldering and Brazing 


THE BURDETT OXYGEN CO. 
3333 Lakeside Avenue, Cleveland 14, Ohio 


Please send full details on Burdox Thriftipak 
Name 
Firm__ 
Address__ 
City & State 
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“WELD 
SECURELY" 


Do YOU Specify your weldiy 
requirements this way? 





g 





Do you know what the wel 
requirements are for bridges, by 
ings, piping, storage tanks, pressy, 
vessels or whatever you 
fabrication ? 





This information, necessary for 
solving your practical, every-d 
welding problems, will be found j 
the standards issued by the A; 
can Welding Soctety 
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Are You 






lts fi 
a Designer? edges 
a Welding Engineer? — 


edge 


a Welding Operator? 





or engaged in any other capa 
ity as a Purchasing Agent 







Salesman or Administrative 
Executive? 
Then you should know wh 






material, filler metal, desigr 
manship, inspection and quali 
tion requirements are for differ 
products and _ structures 
should be familiar with the 
ard welding nomenclatur 
welding symbols used in ever 
welding conversation and 
spondence, in technical artick 
in contract specifications and reg 
latory requirements. 












If you are not already familiar 
with the codes, standards and spec 
fications of the American Welding 
Society as well as the educational 
books, ask the Technical 
sentative (Liaison Officer) of your 
Local Section for a free copy 
Bulletin 101 describing these pub- 
lications. Also ask about the sp 
cial discounts to members. If you 
prefer, write directly to AWS Hea 
quarters. 





Repre 
I 











It is easy to keep informed 
through American Welding Society 
technical publications. 








They will help you. 


Use them! 
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On the Job with 





TUNGSTEN-CARBIDE. Reaming surfaces of this drilling 
bit are hard surfaced with new Lincoln “Tungweld F.” 
\ts fine tungsten-carbide particles produce smooth, keen 
edges to resist extreme abrasion. “Tungweld C” with 
coarse particles is for use where a jagged, fast-cutting 
edge can be used. 


Hard Surfacing 





DOUBLES LIFE. Hard-faced with “Abrasoweld” the edge 
of this concrete tile mold segment gives double the 
original life. Deposits of this electrode are not only 
highly resistant to abrasion but also withstand pro- 
nounced battering and impact. 





For Hard Surfacing to Resist Extremely Severe Abrasion 


“TUNGWELD” 


For Building Up High Manganese Steel to Resist Mod- 
erate Abrasion and Extremely Severe Impact 


“MANGANWELD” 


For Building Up Worn Steel Parts to Resist Moderate 
Impact and Light Abrasion 


“HARDWELD” 


For Building Up New and Worn Steel Parts to Resist 
Rolling or Sliding Abrasion 


“WEARWELD” 





LINCOLN HARD SURFACING ELECTRODES 


For Building Up New and Worn Parts to Resist Severe 
Impact and Moderately Severe Abrasion 


“ABRASOW ELD” 


For Hard Surfacing with Thin Layer to Resist Severe 
Abrasion 

“SURFACEWELD” 
For Hard Surfacing New and Worn Parts to Resist 


Severe Abrasion and Moderate Impact 


“FACEWELD” 


For Making Metal Cutting Edges 
“TOOLWELD” 














A CASE OF SEVERE ABRASION. The drag chain of 
this cement mill conveyor, hard-faced with several 
layers of “Faceweld 12.” has a hardness of about 60 


Rockwell C, Hard-faced parts greatly outlast original 
ones, 


The above is published by LINCOLN ELECTRIC in the interests of progress. Handy pocket-size “Welding Guide” free on request. 
Write The Lincoln Electric Company, Dept. 1011, Cleveland 1, Ohio. Advertisement 
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CUTS COST OF TOOL PARTS. This 12” blanking die 
is made of inexpensive carbon steel. The mating edges 
are tool steel, applied with “Toolweld A&O.” Both 
edges will be ground to size. Their life is as long as it 
would be if expensive tool steel had been used throughout. 
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R.P.1. Metallurgists Receive 
Welding Society Awards 


The AMERICAN WELDING SOCIETY an- 
nounces the selection of three metallur- 
gical engineers of the Rensselaer Poly- 
technic Institute as the winners of the 
first and second prizes in the 1948 Re- 
Welder Manufacturers’ Assn. 
Prof. W. F. Hess, Head of the Department 
of Metallurgical Engineering, and Drs. 
W. D. Doty and W. J. Childs, Research 


Fellows, collaborated as authors of the 


sistance 


best and second best papers submitted in 
the contest. The awards were presented 
on October 25th at the annual meeting of 
the Society at the Bellevue-Stratford 
Hotel, Philadelphia, Pa. 


W.. F. Hess 


The three men won the $300 first prize 
with their paper entitled “The Heat 
Treatment of Spot Welds in Steel Plate.’’ 
Prof. Hess and Dr. Childs were also co- 
authors of the paper entitled “A Study of 
Projection Welding’ which was selected 
for the $200 second prize. 

Prof. Hess is a native of Troy, N. Y.., 
and received his Doctor of Engineering 
degree from R.P.I. in 1928. He has been 
associated with that institution as a mem- 
ber of the faculty since that time, having 
been made a full professor in 1945 and 
head of his department in 1947. He was 
President of the AMERICAN WELDING 
Socrery for the year 1945-46 and is the 
recipient of many honors. Among these 
are the Lincoln Gold Medal of the Amert- 
CAN WELDING Socrety in 1944, the Amer- 
ican Iron and Steel Institute Medal in 
1945, and the John Price Wetherill Medal 
from the Franklin Institute in 1948. 


980 


L. D. Doty 


Dr. Doty has recently joined the Car- 
negi -Illinois Steel Corp ; Pittsburgh, Pa., 
as a welding metallurgist in its Research 
and Development Div. He is a graduate 
of R.P.1. with the class of 1942 and re- 
ceived a Ph. D. in Metallurgy in 1946. He 
is a member of several technical societies 
and the author of a number of research 
papers on welding 


W. J. Childs 


Dr. Childs is now a member of the re- 
search staff, Div. of Industrial Coopera- 
tion, Massachusetts Institute of Tech- 
nology. He joined that staff after receiv- 
ing his Ph. D. in Metallurgy from R.P.I. 
in June of this year. 


Personnel 


Taylor-Winfield Men Win 
Welding Awards 


The AmerIcCAN WELDING S 
nounces the selection of thre: 
of the Taylor-Winfield Cor 
Ohio, as the winners of the 
third prizes, totalling $750 
Resistance Welder Manufactu 
test. R. C. Jones, Sales Fy 
the second prize of $500; ¢ 
Chief 
Blair, Research Engineer, toot 
prize of $250 


Electrical Engineer. 


The awards wer 
on October 25th at the annua] 
the Socrety at the Bellevur 
Hotel, Philadelphia, Pa 


R. C. Jones 


Jones Wor set ond prize as 
Resistance 


rossed Wires.’’ Mi 


papel entitled 


sSmitt 


( 
Blair were co-authors of the 


paper on the subject of ‘‘Resist 
ing Characteristics of the Dry 
tifier Welde: 

Mr. Jones is a native of Wa 


and has held several positions 


C. E. Smith 
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When emergencies arise and they 
can’t bring the job to you... you 
can take NI-ROD* to the job. 


NI-ROD can’t be beat for on-the- 
spot cast iron repairs because it needs no coddling... 
seldom requires preheating or postheating .. . gives 
stable arc on AC or DC... and makes sound, machin- 
able welds. 


Typical example of NI-ROD’s on-the-spot useful- 
ness was the Case of the Irreplaceable Lamp Post. 


A motorist, whose daring exceeded his skill, de- 
molished a lamp post in Forest Hills Gardens, Long 
Island, N. Y. This was no ordinary lamp post. It was 
a work of art in cast and wrought iron, virtually irre- 
placeable, so repaired it had to be. 

Mr. Patrick O’Brien, superintendent of the Forest 
Hills Gardens development, sent a call for help to 
Messrs. Thompson and Shannon of General Weld- 
ing Service, Elmhurst, L. I. They arrived on the 
scene equipped with mobile welding generator and 
NI-ROD. Result? In short order, the precious lamp 
post was back on its feet, practically as good as new. 


Lamp post mayhem is a fairly common occur- 
rence in his bailiwick, reports Mr. O’Brien. But 
thanks to NI-ROD and the skill of General Welding 
Service technicians, the aristocratic lighting fixtures 
are being preserved. 

In addition to its usefulness in all-around cast iron 
maintenance work, NI-ROD gives excellent results 
in repairing close-tolerance castings. NI-ROD mini- 
mizes the danger of warpage, and original dimen- 
sions can be preserved. 

NI-ROD comes in 3/32”, 1/8”, 5/32” and 3/16” 
diameters. Order a five-pound package from your 
distributor—and see for yourself how NI-ROD takes 
the “fight” out of welding cast iron. *Reg. U.S. Pat. Off. 


Free — new welding booklet: “NI-ROD... 


a new electrode for all cast iron welding.” 
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67 WALL STREET, NEW YORK 5, N.Y. 
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R. H. Blair 


Taylor-Winfield Corp., including that of 
Test Engineer, Laboratory Engineer and 
Design Engineer before taking his present 
position of Sales Engineer. 
merly 


He was for- 
a technician in the Research Dept 

tepublic Steel Corp. at thei 
Warren and Niles, Ohio, plants. 

Mr. Smith directs the Customers’ 
Sample L iboratory, the Research Labora- 
tory and all electrical engineering investi- 
gations at the Tavlor-Winfield Corp Se- 
fore joining this company he was a Design 
and Development 


oO! the 


Engineer in the Elec- 
tronic Section of the Westinghouse Elec- 
tric Corp 

Mr. Blair, a graduate of the University 
of Michigan in 1938, has been with his 
present employer since 1942 where he has 
devoted his time to welding problems in 
the research laboratory. 
with the 


He was formerly 
Electric Corp 
working on distribution and power trans- 
formers 


Westinghouse 


These awards are made annually for the 
second and third best papers from an in- 
dustrial source on original work in the 
field of resistance welding. The contest, 
sponsored by the Resistance Welder 
Manufacturers Assn., provides $2000 in 
prizes for papers submitted to the AmMEerR- 
ICAN WELDING SOCIETY. 


Time Counts =< 
Gas cut and Weld with 












SHAWINIGAN PRODUCTS 
CORPORATION 








EMPIRE STATE BUILDING, NEW YORK 1.N.Y. 


E. Paul DeGarmo Wins 
Lincoln Gold Medal 


As the author of the paper representing 
the greatest contribution to the advance- 
ment and use of welding, E. Paul De- 
Garmo, Associate Professor of Mechanical 
Engineering, University of California, 
Berkeley, Calif., received the 1948 Lincoln 
Gold Medal from the AMBRICAN WELDING 
Society. The award, sponsored by James 
F’. Lincoln, President, Lincoln Electric Co.., 
was presented on October 25th at the an- 
nual meeting of the Society at the Bel- 
levue-Stratford Hotel, Philadelphia, Pa. 

Prof. 
vestigations at the University of Califor- 
nia from 1943 to 1947 for the Office of 
Scientific Research and Development on 


DeGarmo was in charge of in- 


the problems of failures in welded mer- 
chant vessels. His paper entitled ‘‘Tests 
Welded Hatch 
Corners for Ships,”’ published in the Feb- 
ruary 1948, issue of THe WELDING JouR- 
NAL, was selected by the Socrery as the 


of Various Designs of 


outstanding paper on welding for the 
year. 

Prof. DeGarmo is a graduate of the 
University of Washington and the Cali- 
fornia Institute of Technology, receiving 
his masters degree from the latter in 1937. 


Before 


joining the faculty of the Univer- 


E. Paul DeGarmo 





sity of California in 1937, he 
dustrial engineer for the Cx 
Inc., Seattle, Wash., and tl} 
Tire and Rubber Co., Los A: 

He is the author of two well- 
books: Introduction to Engin: 
omy and Technical Lettering 
Garmo is also either the aut 





author of 26 papers dealing w 





engineering economy and m¢ 3 
He is a member of the A.W.S. (8 
A. S.M. and has been honored hy P} 
Kappa and Sigma Xi. 








Frank G. Harkins Wins 873 


Prize for Resistance Welding 







Paper 






The AmeRICAN WELDING 8 
awarded the first prize of $750 
Welder Manufacturers 
Frank G. Harkins, V 
Engineer, Solar Aircraft Co.. S 1) 
Calif. The award was presented 
day, October 25th, during 
meeting of the Society at the B 
Stratford Hotel, Philade Iphia, P 

Mr. Harkins won the priz 
paper entitled “Spot Welding S 
lor Nickel and Nickel Allo 
Harkins is a native of Pittsbu 
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Frank G. Harkins 
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DISTRIBUTORS WANTED 
NEW MEXICO STEEL CO. 


Box 1546, Santa Fe, N. M. 
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POPULARIZING 

THE 
WELDING 
JOURNAL 


The Publication Committee 
has instructed the Editor to 
add a special section in The 
Welding Journal each month, 
under some departmental 
heading as “Practical Welder 
and Designer.” The nucleus 
of this special section will be 
one article each month of not 
more than four pages nor less 
than two which will give 
practical information on how 
to do a specific job, covering 
as many of the following topics 


as pr ssible: 





1. An exact procedure with 
illustrations of how to do 
the job. 


2. Detail information as to 


design. 


3. Full information on weld- 
ing procedure or fabri- 


cation details. 


4. Testing and inspection. 


The Publication Committee 
has set aside $50 each month 
for payment of accepted ar- 
They 


should be written preferably 


ticles of this nature. 


by one who has followed the 
specific application in detail. 
Clear photographs or charts 
will be helpful and should be | 
utilized, | 


The badly fractured cast 
iron gear box shown at 
the left wos weld-repair- 
ed with Ampco-Trode 10 
Below is the repaired gear 
box, ready for extra yeors 


of service. 






































hen’a few cents worth of 

Ampco-Trode Electrodes 
saves a part worth hundreds 
of dollars, that’s real economy. And that 
is what happens every day in plants 
throughout the country. You can make 
the same savings in your plant. 

Just keep a supply of Ampco-Trode 10 
on hand. When breakdowns occur, your 
own maintenance men can have the part 
back on the job in a hurry. You avoid 
expensive down-time delays. And you 
avoid the cost of replacements. 

The badly fractured cast iron gear box 
shown above was repaired with Ampco- 
Trode 10. That is a typical example of 


Ampco Metal, Inc. 
Dept. WJ-11, Milwaukee 4, Wisconsin 
Field Offices in Principal Cities 






fj 
] Non-sparking 
safety tools 


Fabricated 
assemblies 


Y Corrosion- 
resistant pumps 
- 


Advertising 











Castings 


















~ | ‘Emergency repairs with Ampco-Trode 10 keep your equip- 
ment on the job longer, save replacement expense 


the way Ampco-Trode saves costly parts 
from the scrap heap. Ampco-Trode 10 
is ideal for cast iron. Deposits are dense 
and ductile; they have a high strength- 
yield ratio. Ampco-Trode 10 gives a well- 
brazed bond with a low base-metal dilu- 
tion. This prevents weld and fusion-zone 
cracking in highly stressed assemblies. 


A supply of Ampco-Trode 10 on hand 
at all time will reduce “special electrode” 
inventories because it welds cast and 
malleable irons, steels, bronzes, brasses 
and dissimilar metals. Call your Ampco 
welding distributor today. Write for 
latest bulletins giving complete informa- 


tion on Ampco-Trode savings. 


W-105 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
ports and products. 


Ss 










Welding 
electrodes 












Sheet, cast- 
extruded-rod 





a graduate of the University of Pittsburgh, 
receiving a B.S. in Electrical Engineering 
in 1931. After graduation he was Assist- 
ant Chief Engineer, National Casket Co., 
Pittsburgh; Manufacturing Engineer and 
Resistance Welding Specialist, Westing- 
house Electric Co., East Pittsburgh and 
Resistance Welding Engineer at the Solar 
Aircraft Co. before assuming his present 
position with the same company. 

The award is made annually for the best 
paper on resistance welding from an in- 
dustrial source. Sponsored by the Re- 
sistance Welder Manufacturers’ Assn. the 
contest offers a total of $2000 for papers 
which original and 
the field of 


cover significant 
achievements in resistance 


welding. 


MeCallian Regional 
Sales Manager 


Bent Laune, President, All-State Weld- 
ing Alloys Co., Inc., 96 West Post Road, 
White Plains, N. Y., recently announced 
that he has appointed R. J. MeCallian to 
be Regional Sales Manager for All-State’s 
line of low-temperature welding and braz- 
ing alloys and fluxes in eastern Pennsyl- 
Vania, southern New 
states of Delaware, 
and West 
Columbia. 


Jersey, the entire 
Maryland, Virginia 
Virginia and the District of 


Mr. MeCallian came to his new position 
by way of welding apparatus sales. Pre- 
viously for 10 years he worked as a metal!- 
lurgist with the 
( ‘orp. of Gary, 
Chemical Engineer 
graduate work at 
Universities. 


Carnegie-Illinois Stee! 


Ind. He is a graduate 
and has had 
Purdue and Indiana 


He isa member of the New 


post- 


R. J. MeCallian 


York chapters of the AMERICAN WELDING 
Society and- the American Society of 


Metals. 


Young Promoted 


A. P. Young, acting head of the depart- 
ment of mechanical engineering at the 
Michigan College of Mining and Tech- 
nology, has recently been promoted to the 
rank of professor, it has been announced by 
Dr. Grover C. Dillman, president of the 
college. 

Professor Young joined the college staff 
in 1930 as assistant professor of mechanical 
He holds the B.S. degree in 
mechanical engineering from Purdue Uni- 
versity and has completed the majority of 
his graduate work the master’s 
degree. He is a member of the AMERICAN 
WELDING Socrety, the American Society 
of Mechanical Engineers, the 
Society for 
Tau Beta Pi. 


engineering. 


toward 


American 


Engineering Education and 


OBITUARY 
A. M. Unger 


Arthur M. Unger, 41, Welding Engineer 
of the Chicago and Hammond plants of 
Pullman-Standard Car Manufacturing Co. 
died September 14th at St. Francis Hos- 
pital in Blue Island 
operation. 


following a major 
graduate of the 
Mines, had 


Pullman-Standard 


who was a 
School of 


with 


Unger, 
Colorado bes n 


associated Since 


A. M. Unger 


1935 and was widely known as 
ity on production welding tech: 
played an important part in the 
development of welded railroad 
to replace riveted cars. 

He was a member and activ: 
the Church of the Latter-D 
Surviving are his wife, threes 
his mothe r, three sisters and 
Burial was in Colorado. 

Mr. Unger was an active met 
Society and delivered many pay 
national and local meetings 
several awards for best papers 
welding He was also 
the Resistance Wi: 
search Committee. 


ance 
member of 


Vincent P. Marran 


Vincent P. 


Fla., formerly of 


Marran of St. Pr 
Holyoke, M 
former president and general ma 
the Walsh Holyoke Div 


Sept mber 12th at the age ot 60 


a 


Soller 


a short period of illness. 

Mr. Marran had been conne 
the Walsh Works for 32 vears 
the company in 1912 and wor 
various departments of the cor 
he became president and general 
In 1944 he sold the firm to the 
Machine and Foundry Co., of P: 
R. | 


During the re 


, and retired 
ent World 
Marran served on Draft Board 
of Martin and Elizabeth (Pe 
he was born in Sag Harbor, L 
ceived his early schooling there 
a graduate of Pratt Institut: 
1909 

Mr. Marran 
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Pipe welding operation at Pittsburgh Piping and Equipm 


Correct alignment —easy assignment 


feces the fittings line up perfectly 

with the pipe, fabricating a welded 
piping section like this is greatly simpli- 
fed. And the Pittsburgh Piping and 
Equipment Company, in addition to pro- 
viding modern facilities to make that job 
easier, used Tube-Turn welding fittings. 

The uniform dimensional accuracy of 
Tube-Turn welding fittings assures swift, 
sure, accurate alignment. Their relatively 
light weight makes it practical to fabri- 
cate complete piping sections for later 
installation. Their forged-in strength and 
leakproof permanence mean piping that 
will require minimum maintenance, year 
aiter year. 

To make the job easier, the results 
safer, equip that piping system with 
Tube-Turn’ seamless welding fittings. 


NOVEMBER 1948 


They are available in a wide range of 


types, sizes, metals and alloys. Your 
Tube Turns distributor carries a large 
stock. For good service in good connec- 
tions, specify ‘““Tube-Turn”’. 


TUBE TURNS, INC. 
222 E. Broadway, Dept. C, Louisville 1, Ky. 


District Offices at New York, Philadelphia, Pittsburgh, 


Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Write for the new and re 
vised Tube Turns’ chart of 
‘Pipe and Fitting Mate- 
rials’’. Covers ASTM and 
other specifications, chemis- 
try, service temperature lim- 
its, welding data 


Advertising 


TUBE-TURN 


TaAOt mane 


tt 


WELDING FITTINGS 
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The Society assumes no responsibility 
for the validity of claims in this section 


Electrode for Cast Lron 


A new electrode, Hobart Nickeleast, is a 
100°% nickel electrode for producing ma- 
chinable welds on cast iron without 
The welds are ma- 
chinable both in the deposit and line of 
fusion and may be drilled, tapped or 
machined at any point in the weld zone 
Nickeleast is free from fluorides and will 
not produce injurious gasses. 
is insulated to prevent 
when working in quarters. 
Nickeleast used with 
either a.-c. or d.-c. welding current and are 
available in 3 ; 5 and */;, in. di- 


t2,5 BS, 32 


pre- 
heating the metal. 


The coating 
arcing through 
confined 


electrodes can be 


ameters., 


Stud Welding Process 
The basic principle of the Graham 
welder is a capacitor-operated, self-timed 
device using tip studs which, on coming in 
contact with the work and fusing, causes 
ionization; which, in turn, allows a path 
for the main discharge current of the 
capacitor to form an arc sufficient to melt 
both the full diameter of the stud end and 
the workpiece directly under same. This 
is followed by the necessary hammer blow 
causing the pieces to weld. This com- 
plete cycle is brought about by a rapid, 
continuous movement of the stud-holding 
part, no retarding means being employed. 
The time of arc is about one mil sec., which 
makes possible use of very high currents. 


Some of the advantages of the extremely 
short are time are the concentration of 
heat, the welding of studs on very thin 
metal, no fillets, no distortion of work, no 
discernible heat, allows studs to be welded 
on back of plated or painted surfaces with- 
out marring same, no flux is necessary, 
and makes possible welding of dissimilar 
metals. 

Otker advantages are: low energy con- 
sumption, small size of gun assembly 
allows ganging, can be used in any posi- 
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tion, only one moving part in the gun and 
no skilled help is required. 

Some of the metals and alloys welded by 
this process are: steel, stainless steel, 
Monel, aluminum, magnesium, zine, cop- 
per and, in some cases, combinations of 


these metals and alloys. 


New Magnetization Cuts 
Magnaflux Time 50% 


Magnaflux Corp., has perfected an en- 
tirely new method of magnetizing parts 
in several directions at the same time 
which will be employed in a new line of 
Magnaflux Duovec inspection units. This 
method permits parts to be inspected for 
defects in any direction with one magnet- 
izing operation and one visual inspection 
operation instead of the usual two or more 
magnetizations and inspections which have 
been required in the past. 


? 


The new Duoveec system comprises the 


application, of two magnetizing forces 


simultaneously. The parts are placed be- 
tween the heads on the unit, where they 
receive magnetization in both directions 
during one shot while the inspection bath 
Is being applied. 

The ty pe MV is one ty pical unit of the 
Magnaflux Duovee type. In the MV 
unit, a current is passed through the part 
as in normal circular magnetization. At 
the same time the part is subjected to a 
longitudinal field of regularly changing 
strength. The resultant varying magnet- 
izing force swings through an angle within 
the piece of considerably more than 90 
and thus cuts across all possible defects at 
right angles, as is required for best ad- 
herence of magnetic particles to form in- 
dications of the defects which can be 
easily seen. 

In these units the swing of the field may 
be adjusted from 0° swing to well over 
90°, by changing the relation of values be- 
tween the circular and longitudinal mag- 
netizing fields. This type of magnetiza- 
tion is used with the fluorescent Magnaglo 


New Products 


particles as well as the usual y 
flux visible particles to obtain 
of defects in the parts 

with the 
Duovec is at present most applic 


Inspection new 
smaller parts which are substa 
form in crosssection and are of 
cylindrical or bar shape. Th 
many parts made and inspect: 
volume such as bolts, wrist p 
bearings, small gears, camshafts 
Magnafiux unit 
field magnetization was 
seen 1n operation at the Magna 
booth at the National Metals } 
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in Philadelphia, Oct. 25-29, 1948 


Creep Testing Mach 
A new motor-driven, screw-t 
machine of 20.000 Ib 
designed tor 


testing 


tests at high temperatures, wit 
mum of operator attention, is 
by The Baldwin Locomotive W: 
ing Equipment Dept., Philad 
The automatically 
constant 100,006 
standard 0.505-in. diam. specin 
temperatures are held 
2200° F. Tests of this type m: 
10 to 400 hi 

A feature of the machine is a 


machine 
loads up to 


consta 


10-in. chart recorder panel in { 
which no extensometer 1s requu 
strain readings need be made 


short-time, cree] 
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upture This is the modern, new way to 
a ee tion costs!—Switch to NCG’s 1 
hap different Sureweld A-C Arc Weld 
intains ; q x RSS the exclusive “POWERMASTER 


time per job drops, power cor 
creases, welding quality impr 
There are /9 reasons why 
prefer the new Sureweld A-C Arc Welder 
just foo many to recite here. Y« 
No other line of welders has “*Power- book—a free book called, “NEW ERA IN 
WELDING”—which you can get for the ask- 


ing. Backed by NCG’s pioneer exp 


Kp 


master’’—an exclusive, patented 4-coil 
transformer with a movable shunt... in electric welding since 1920, d 
that assures fine welding characteristics by an entirely new NCG concept of 


—the new Sureweld A-C Arc Welder 
at all amperages... that permits prac- 


your serious and immediate invest 


ical low- weldi —— iV 
tical low-current welding that gives hell ota tints tie Aatiille af the 


the exact welding heat required... that dustrial Models, for high-speed, heavy 


; os } : — \ > » Shor 
gives the ‘“‘push”’ that means faster burn- fabrication—and of the five Shoy 
for garages, repair shops, machi: 
off, proper penetration and correct break- ; ; 
farms, mills, factory and general re 
downofusually hard-to-handlealloyrods. for welding shops and light producti 
Send today for the free illustrated B 
‘NEW ERA IN WELDING” containing 


plete technical data. 


Write for this FREE booklet today! Clip the coupon! 


National Cylinder Gas Company 
840 N. Michigan Avenue 
Chicago 11, Illinois 


Please send me free booklet, ‘"NEW ERA IN WELDING", describ- 
ing NCG's new, better, different Sureweld A-C Arc Welders — 
with the Powermaster. 


EVERYTHING FOR WELDING 


NATIONAL CYLINDER GAS COMPANY 


\L Executive Offices: 


840 North Michigan Avenue + Chicago 11, Illinois 


Pioneers in Electric Welding since 1920. 


....State 
Position in Firm.......... 
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The Society assumes no responsibility 
for the validity of claims in this section 


Electrode for Cast Lron 


\ new electrode, Hobart Nickeleast, is a 
100% nickel electrode for producing ma- 
chinable welds on cast iron without 
heating the metal. The welds are ma- 
chinable both in the deposit and line of 
fusion and may be drilled, tapped or 
machined at any point in the weld zone 
Nickeleast is free from fluorides and will 
not produce injurious gasses. 
is insulated to prevent 
when working in confined quarters. 
Nickeleast electrodes can be used with 
either a.-c. or d.-c. welding current and are 
available in 4/39, '/s, °/32 and 4/16 in. di- 
ameters, 


pre- 


The coating 
arcing through 


Stud Welding Process 
The basic principle of the Graham 
welder is a capacitor-operated, self-timed 
device using tip studs which, on coming in 
contact with the work and fusing, causes 
ionization; which, in turn, allows a path 
for the main discharge current of the 
capacitor to form an arc sufficient to melt 
both the full diameter of the stud end and 
the workpiece directly under same. This 
is followed by the necessary hammer blow 
causing the pieces to weld. This com- 
plete cycle is brought about by a rapid, 
continuous movement of the stud-holding 
part, no retarding means being employed. 
The time of arc is about one mil see., which 
makes possible use of very high currents. 


Some of the advantages of the extremely 
short are time are the concentration of 
heat, the welding of studs on very thin 
metal, no fillets, no distortion of work, no 
discernible heat, allows studs to be welded 
on back of plated or painted surfaces with- 
out marring same, no flux is necessary, 
and makes possible welding of dissimilar 
metals. 

Other advantages are: low energy con- 
sumption, small size of gun assembly 
allows ganging, can be used in any posi- 
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tion, only one moving part in the gun and 
no skilled help is required. 

Some ol the metals and alloy Ss welded by 
this process are: steel, stainless steel, 
Monel, aluminum, magnesium, zinc, cop- 
per and, in some cases, combinations of 


these metals and alloys. 


New Magnetization Cuts 
Magnaflux Time 50% 


Magnaflux Corp., has perfected an en- 
tirely new method of magnetizing parts 
in several same time 
which will be employed in a new line of 
Magnaflux Duovec inspection units. This 


directions at the 


method permits parts to be inspected ior 
defects in any direction with one magnet- 
izing operation and one visual inspection 
operation instead of the usual two or more 
magnetizations and inspections which have 
been required in the past. 


? 


The new Duoveec system comprises the 


application ot two magnetizing forces 


simultaneously. The parts are placed be- 
tween the heads on the unit, where they 
both directions 
during one shot while the inspection bath 
is being applied. 

The type MV is one typical unit of the 
Magnaflux Duovee type. In the MV 
unit, a current is passed through the part 
as in normal circular magnetization. At 
the same time the part is subjected to a 
longitudinal field of regularly changing 
strength. The resultant varying magnet- 
izing force swings through an angle within 
the piece of considerably more than 90 
and thus cuts across all possible defects at 
right angles, as is required for best ad- 
herence of magnetic particles to form in- 
dications of the defects which can be 
easily seen. 


receive magnetization 1n 


In these units the swing of the field may 
be adjusted from 0° swing to well over 
90°, by changing the relation of values be- 
tween the circular and longitudinal mag- 
netizing fields. This type of magnetiza- 
tion is used with the fluorescent Magnaglo 
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of defects in the parts. 

with the new 

Duovec is at present most appli 


Inspect ion 


smaller parts which are substar 
form in crosssection and are of 
evlindrical or bar shape. TI 
many parts made and inspect: 
volume such 


as bolts, wrist 
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field magnetization was introd 
seen 1n operation at the Magnat 
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Creep Testing Machine 


\ new motor-driven, screw-t 
20,000 Ib 


short-time, cree] 
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testing machine of 
designed lor 
tests at high temperatures, wit! 


mum of operator attention, is an: 


by The Baldwin Locomotive Works 
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Dept., Philadel 
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the chart from the start of the test until 
rupture occurs. It assures much greater 
accuracy at the final point of the curve, or 
for plastic strain at rupture, than has 
hitherto been possible by the conventional 
measuring after rupture by 
fitting the two broken ends of the specimen 
together. 


practice ol 


The recorder panel is driven vertically 
with the elongation of the specimen by 
the driving 


mechanism of the loading 


screw. The recorder pen is driven hori- 
zontally by a clock mechanism. Elonga- 
tion is also indicated by a_ revolution 


directly in 
It is operated by 
with the 
Change gears in 
the elongation drive to the recorder give 1, 


which can be read 
thousandths of an inch. 
direct flexible shaft 


screw jack drive shaft. 


counter 


connection 


2 and 4% elongations per inch. 

The specimen is loaded below through 
gearing by means of a large, electric-motor- 
driven screw having a stroke of approxi- 
mately 4 in. The top end of the specimen 
is supported by a stiff, heavy spring block 
on which the constant load is maintained 
by keeping a deflection. The 
deflection of the spring block is measured 


constant 


by a dial gage with an electrical contact 
The electrical contact controls the motor 
that drives the screw. Thus, a constant 
deflection is maintained in the spring block 
and a constant load is applied on the speci- 
men during its elongation. When the 
specimen ruptures, the control circuit (of 
which the specimen is a part), is broken 
and both motor and clock are stopped. 

The new machine can also be adapted 
readily to short-time tensile tests, constant 
or relaxation tests. The 
machine weighs approximately 1200 Ib., is 
7 ft. high, and requires a 16- by 30-in 
floor area. 


strain-rate tests, 


Light-Weight Welder 


A new light-weight, engine-driven, d.-e 
welder, designed for a wide range ol 
general applications, has been announced 
by General Electric’s Welding Equipment 
Div. Weighing only 660 lb. for a maxi- 
mum of 250 amps. of welding current, the 
new welder can be easily transported on a 
pickup truck, leaving ample truck capa- 
city for other equipment. 

It is powered by a Wisconsin VF-4 air- 
cooled engine, speed-ratio-coupled by a 
steel-core V-belt drive to a G-E Type WD- 








3200 generator with 50% duty cycle. A 
fully calibrated dual control permits the 
accurate setting of a desired welding cur- 
rent before the are is struck. 

The welder built-in auxiliary 
power outlet of 110 v. for the operation of 
lights and power tools, and stands on a 
full-length, rigid, welded steel base. The 
over-all length is 44'/s in., and it is 24! 
in, wide and 35°/s in. high. For greater 
portability, it can be furnished mounted 
op a two-wheeled, pneumatic-tired trailer 
with a standard 62-in. track. 

Additional information about 
welder is given in Bulletin 
available at the General Electric 
Schenectady 5, N. Y. 
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Tip Cleaners 


The Thermacote Co., 420 8. San Pedro 
St., Los Angeles 13, Calif., has redesigned 
the case containing the set of Thermo Tip 
Cleaners, making it smaller, lighter and as 
handy as the pocket in a shirt. The tip 
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The Lincoln Electric Co. of ¢ 
Ohio, announces a new electrode 
ing cast iron. The new electrode 
Softweld and, as the name impli 
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The operating characteristics of 
Softweld bring a new ease to weld 
The electrod 
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and heads, valve seats, exhaust 
furnace doors, pulleys, gears, sp! 
cast-iron dies, high nickel casting 






dairy metals and for preparing 
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Softweld is available in the 14-1 
in 1.8 and 5.32 in 


containers. 
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cleaners also have been redesigned pro- 
viding increased space between the clean- 
ing ridges so that the carbon is removed 
without scratching the tip orifice, greatly 
prolonging the life of the welding tip and 
maintaining an efficient, 
flame at all times. 


clean-cutting 



























Deposit of Softweld on cast iron, 
readily cut, drilled and tapped in 
deposit and at line of fusion 
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New Line of Arc Welders 


& Thermit Corp., New York, 
' : a new group of a.-c. and d.-c. 
we g machines as a companion line 
Mu electrodes and M & T welding 


\-c. unit features include _ built-in 
nower-factor corrector; fingertip, stepless 
current control; fan-foreed ventilation: 
wide current range and moderate open- 
ircuit voltage operation. Units are of the 
transformer type, available in 150, 200, 
300, 400, 500 amp. capacities. 

These units also provide instant plug-in, 
plug-out of electrode leads by taper-type 
Lead interchange is avoided 
by a permanent work lead connection. 
Running gear is available where porta- 
bility is required. 

Major design feature of all d.-c. models 
is a one-dial simplified control panel. The 
panel carries a series of well-marked out- 
lets, each one for an electrode of different 
diameter. Operator simply plugs into 
proper outlet, then dials for any required 
minor adjustment in current. 


connector 


_Motor-driven d.-c. units are available in 
150, 200, 300, 400 amp. capacities in new 
compact 3600 rpm. model and in conven- 
tional 1750 rpm. type. Engine-driven 
welder s include 200-amp. units powered by 
air-cooled Wisconsin engines, and 300- and 
400-amp. sets driven by Chrysler indus- 
trial engines, 

The new machines will be distributed 
through Metal & Thermit district sales 
offices and through distributors handling 
Murex electrodes. 
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Facing Electrodes Announced 


The Lincoln Electric Co., of Cleveland, 
Ohio, has added to its hard-facing line two 
new tubular type shielded-are electrodes: 
Faceweld No. 1 and Faceweld No. 12. 
Electrodes previously manufactured under 
the name Faceweld have been discontinued 
in favor of the new tubular electrodes 
which provide a higher consistency to the 
deposited alloy and a much lower cost. 

Faceweld No. 1 deposits a chromium 
carbide type alloy surface and is used for 
hard facing parts of plain carbon, low- 
alloy or manganese steel. It is designed 
to resist severe abrasion as well as moder- 
ate impact. Deposits of single layer have 
hardness of 40 to 52 Rockwell C. Mul- 
tiple layer beads have hardness of 52 to 
60 Rockwell C. 

Faceweld No. 12 is an electrode of the 
same type as Faceweld No. 1, but is de- 
signed for use where the hard-faced sur- 
face must withstand extremely 
abrasion as well as some impact 


severe 
The de- 
posit is harder but not as tough as that of 
Faceweld No. 1. Single layer deposits 
have hardness of 45 to 55 Rockwell C 
Multiple layer deposits hardness is 55 to 
64 Rockwell C. 

The deposits of both No. 1 and No. 12 
maintain high abrasion and hardness 
values at red heat. Their corrosion re- 
sistance is comparable generally to that of 
stainless steel. The electrodes operate on 
either alternating or direct current. 

Faceweld No. 1 and No. 12 are available 
in 14-in. lengths in °/;s- and */,.-in. diam 
sizes, packed in 10-lb. containers. 


Hard Facing Alloys 


Stoody Co., Whittier, Calif:, announces 
two new hard-facing alloys especially en- 
gineered for added wear protection on 
heavy equipment. These are Stoody Self- 
Hardening 21 for applications involving 
extreme abrasion with moderate impact, 
and Stoody 1027 for severe impact with 
moderate abrasion. They are recom- 
mended for such equipment as tractor 
parts, power shovels, crushers, impellers, 
mechanical loader lips, ete. 

With the variation in characteristics 
obtained with the new Stoody Self-Hard- 
dening 21 and Stoody 1027, problems in- 
volving severe impact or abrasion can be 
specifically treated, with considerable ad- 
vantage in increased life and lower main- 
tenance. 

Both alloys are in the low-cost group 
and each has been carefully field-tested for 
over a year. Composition and character- 
istics follow. 


Stoody Self-Hardening 21 


High alloy, fabricated tubular construc- 
tion; alloys include chromium, manga- 
nese, silicon, carbon and zirconium. Pos- 
sesses highest abrasion resistance of any 
alloy in low-cost group with good impact 
strength. Primarily recommended for 
down-hand application. Furnished bare 
and coated. Approximate Rockwell “C”’ 
hardness of deposits, 55. 


Stoody 1027 


Low-cost rod having mild steel core 
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wire with all alloys contained in he 
extruded, graphite type coating. Com 
posed of chromium, manganese and car 
bon. Possesses high impact strength with 
good wear resistance (Approximate Rock 
well “C”’ hardness of de posits, 45 


Pocket-Size Surface 
Roughness Scales 


A new pocket-size surface roughness 
comparator for sight and feel comparison 
with machined finishes as been an- 
nounced by the General Electr 


Products Div. 


WN 


Known as the Surface Roughne ss 5 ale, 


spe ( ial 


the new comparator is composed of two 
small metal rules 6 in. long and 1'/, in 
wide These illustrate degrees ol rough- 
ness ranging from the smoothness of a 
bearing surface to the roughness of a flame 
cut 

One side of each scale is divided into 12 
24 different 
surfaces which are grouped into 10 de- 


suriaces, depicting a total of 


grees of surface roughness Kivery degree 
is identified by a number which designates 
the nominal roughness in micro-inches 
(average). 

Weighing only 3 oz., including § the 
leather case, the comparator enables en- 
sf lect 


and specify surface characteristics for pro- 


gineers and draftsmen to visualiz 


duction work and machine operators and 
inspectors to determine by sight and feel 
comparison whether surfaces meet desig- 
nated specifications 


Welding Electrodes 


A new type of manual are-welding elec- 
trode, designed to improve weld quality 
while lowering welding costs, was dis- 
played for the first time at the National 
Metal Exposition in Philadelphia, October 
25-29, by North American Philips Co 
Inc., N. ¥ 

These new electrodes, available 
ferritic, iron oxide and organic types, have 
a special type of coating and offer certain 
Training time for 
inexperienced welders is shortened and less 
expensive quality 


definite advantages. 
control is required 
High deposition rates and efficiencies re- 
sult in lower costs per foot of weld joint 
Operator fatigue is reduced and a higher 
production rate per unit of time is obtain- 
able. These new type Norelco contact 
welding electrodes, two of which can also 
be used on a semiautomatic basis, permit 
touchwelding in all welding positions ex- 
cept vertical up and have automatic start- 
ing and re-igniting properties. They de- 
posit weld metal of the highest mechanical 
properties and have deposition rates from 
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Up-to-the-minute companions to 
Murex Electrodes and M&T Welding Accessories 
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SPEED and ECONOMY 


METAL & THERMIT CORPORATION 


M & T a-c welders are designed to give you the utmost of every 
advantage of a-c welding — faster welding, better quality 
welds, lower power costs, less maintenance, and almost silent 
operation! Available in 100, 200, 300 and 500 ampere ratings 
for manual arc welding; in additional models for inert arc and 
automatic welding. Transformer type with welding current 
controlled by a movable coil. 

Outstanding design features include BUILT-IN CAPACI- 
TORS which insure a high power factor and result in low op- 
erating cost... FINGERTIP, STEPLESS CURRENT CONTROL 
to permit precise adjustment of welding current... WIDE 
CURRENT RANGE and enough overtravel to allow full rated 
output with long welding leads . . . FAN VENTILATION to 


assure safe, cool operation of the 300 and 500 ampere units. 


M &T d-c welders are newly engineered throughout. Com- 
pact, lightweight — only half as big and half as heavy as older 
types of machines — they are full capacity, heavy duty indus- 


trial units ruggedly built to give long, dependable service with 
a minimum of maintenance. Sets of 150, 200, 300 and 400 
ampere capacity are available in motor-driven, engine-driven, 
and belt-drive models. 

SIMPLIFIED CONTROL, a feature of all M & T d-c machines, 
permits precise current setting in a jiffy. Simply plug the elec- 
trode lead in the proper panel outlet, set the single dial for any 
required minor current adjustment and you are ready to weld! 


Want more information on M & T welding machines? Write for bulletin! 


Advertising 








25 to 100% higher than those of standard 
type electrodes, 

These electrodes offer high deposition 
efficiency 
losses and special coating. The special 
type of penetration obtained considerably 
decreases the possibility of undercutting. 
Standard size joints can be made with 
fewer layers as more weld metal pe 
obtainable. 

The electrodes work satisfactorily with 
standard welding equipment on a.c. or d.c., 
reverse or straight polarity. Very high 
currents, up to 600 amps. for the °/j¢ in 
size, may be used. 


Pass IS 


Robotector 


The Robotector is designed to be in- 
stalled on any type resistance welding 
equipment and receives its power and 
initiation from the weld timer. It is small, 
light in weight and easily installed. The 
device’s primary purpose is to automatic- 
ally protect the idle welding transformer 
from condensation and eventual electrical 
failure; secondly, saves on water flow; 
thirdly, reduces sweating, rust, corrosion, 
and mineral deposits. 





The tobotector is an electronic “*Fail- 
Safe’ 1'/-minute interval timer. It is 
initiated through a relay contact or switch 
located in the customer’s weld timer. The 
device contains two 2D21 thyratron tubes 
and a three-pole normally open 10-amp. 
contact relay. The unit is installed in an 
attractive black crackle-finished box. All 
external connections are made to & ter- 
minal strip mounted on a chassis inside of 
the box. The Robotector is manufactured, 
by the Robotron Corp., 56 Manchester 
Highland Park (Detroit) 3, Mich. 


New Line of Spot Welders 


Electric-Are, Inec., of Newark, N. J., 
announces the availability of its new line of 
electro-weld spot welders for fast, economi- 
cal production. 

The equipment illustrated is a heavy- 
duty unit featuring 8-step current control 
permitting 75% secondary voltage adjust- 
ment. 

The electrodes are standard size, water 
cooled and easily and quickly renewed. 
The equipment features a spring-loaded 
foot switch, ample ventilation and arc- 
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because of their low spatter 








welded steel casing with removable top and 
rear door for ease of inspection 

The equipment operates on 220-v. 60- 
cycle single-phase alternating current. If 
desired, these units can be furnished with 
magnetic contactors and weld timers. 

A complete, illustrated catalog sheet 
with specifications may be had by writing 
Electric-Are, Ine., 152-162 Jelliff Ave., 
Newark 8, N. J. This company not only 
produces a line of standard electro-weld 
spot welders, but is also in a position to 
develop special designs for special applica- 
tions depending on the problems incurred 
in each industry. For more than 30 years 
Klectric-Are has pioneered in the design 
and production of electrical equipment and 
is qualified by virtue of this experience to 
assist industry with any welding problem. 


A.-C. Welder 
The new Sureweld A.-C. Welder, in 
models for both shop and industrial use, 
has been announced by the National 
Cylinder Gas Co., Chicago 

The new Sureweld is made in 12 models, 
of which seven are for high-speed, heavy- 
duty fabrication, and five are for duty in 
garages, 
mills, welding shops and wherever light 
production work is carried on. 

Among the many advantages found in 
the models are two NCG exclusive fea- 
tures, the four-coil transformer with 
moveable magnetic shunt, which assures 
fine welding characteristics at every point 
within the output range; and correct 
ratio of open circuit to are voltage, a pro- 
vision that means faster burn-off, proper 
penetration and correct breakdown of 
usually hard-to-handle alloy rods. 

Efficiency of operation is provided for 
by a stepless full range output control, 
which gives the precise welding heat 
needed. Truly low-current welding is 
established by Sureweld’s exclusive high 
reactance windings, which give added re- 
actance and sustain proper open-circuit 
voltage even at lowest output settings. 

Optional controls are available on the 
industrial models to meet special prob- 


repair shops, machine shops, 


New Products 





lems. Where Irequent power s} 
desirable, as when considerabk 
ture time is required, an on-and 
control consisting of a primary 
and a choice of three switches 
mended. For situations in 
welder can be stationed in an o 
way spot, as an overhead bal 
perage remote control also is ava 

The shop units are easy to | 
easy to move, large rubber-tir 
and towing tongue providing 
portability 

An illustrated booklet deseri 
new Sureweld in detail has beer 
by NCQ, and may be obtained | 
to the company at 840 N. Michig 
Chicago 11, Ill 


Wire Control and Straightener 
Unit 


A new Wire Control and Straig 
Unit is announced by the M F 
Engineering Co., Inc., 38-14 30th § 
Long Island City 1, N. ¥ 

The METCO Type 2W-Wire ‘| 
and Straightener Unit is superior 
pearance, efficiency, construction a 
venience to any previous units 

New and outstanding features 
1) All metal construction to give 
and rugged, continuous trouble-fre: 
tion. (2) Outer metal hoop keeps t 
on the reel and prevents the w 
“riding off,’ or getting tangled und 
arms. Adjustable to accommoda 
size coil. Handles */;.-in. wire ¢ 
efficiently. (3) Ball Type Thrust B 
makes it free-running and elimi 
unnecessary drag from reel top 
adjustable parts equipped wit! 
screws for quick and easy ad 
Easy-to-reach brake to adjust 
tension. (5) Easily assembled in 10 
(6) Easily adapted to mounting 
matic set-ups, bench or other de Sire 
(7)The straightener unit is effici 
adjustable. Wire moves on sealed 
packed, ball-bearing rollers. Unr 
In proper direction and removes cul 
from any type or any size metallizing 
regardless of stiffness. One eas) 
ment feeds the wire in any desire 
tion 

For faster spraying speeds 
damage to gun parts, ask for the 
Type 2W-Wire Control and Sti 
Unit. 


Electrode with Low Hydrogen 


Coating 


A new electrode, “Hobart No. 00 
is a low hydrogen coated elect 
signed for welding high carbo ‘ 
sulphur and other hard-to-we 
without underbead cracking I 
sence of underbead cracking 1s 
by a special low hydrogen coating 
electrode has a smooth and stead) 
suring good root penetration De} 
weld metal is sound with high du 
Physical properties of this electro 
tensile strength 94,000 lb. psi., vi 
85,000 lb. psi., and 26% elongat - 
inches. Hobart No. 90-PL is a 
in */32 in., 1/s in., 5/32 in., 7/32 1m 
in. diameters for use with D- g 
current only. 
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Machine Mounting— 
Timer above contactor. 


Machine Mounting— 
wen Contactor behind timer 
(Swing-out panel removed) 


Write for Complete Details. 

- Address Square D Company, 

' 4041 N. Richards St., Milwaukee 
12, Wisconsin. 





SQUARE 


DETROIT 


MATCHED | 
W" ENCLOSURES 


RESISTANCE WELDER CONTROLS 


New Sagrout Timers and SYNCRO-BREAK 
Contactors Give You These 4 Important Advantages: 


1 MOUNTING CONVENIENCE—Dimensions are standardized so timers 
and contactors may be mounted together in the four ways illustrated 
Knockout mounting holes in left side and back permit timer installa- 
tion with adjusting dials facing operator. 

2 LOW INSTALLATION COST—Identically-located knockouts permit 
close coupling of enclosures, eliminating need for conduit run between 
contactor and timer D 


3 NEAT APPEARANCE—Choice of mounting arrangements with matched 
units permits convenient installation on any machine. When mounted 
one above the other, the two enclosures will appear as one 


4 OPERATOR SAFETY—Foot switch, pressure switch, no-weld switch 


and timer-control circuits are 110 volts. Safront timer has adjusting 


dials on front of removable swing-out panel, with electrically live 


parts on rear. 


NEMA TYPE 3B and 5B TIMERS have enclosures of identical dimen- 


sions, dual (220/440 volt) primary control transformers, and s 
24 volt and/or two-stage foot switch control features 
PNEUMATIC TIMER UNITS are now more accurate and 
dependable than ever, using new Square D preci- 

sion snap switch contact mechanisms, ribbed mount- 

ing plates, and fewer moving parts. 

SYNCRO-BREAK CONTACTORS in sizes 1W and 2W 

have enclosures identical in size with the timers. 


Synchronizing circuit eliminates arcing to prolong 
life and reduce maintenance. 


Wall Mounting— . . 
6-period timer 
above contactor 


. Wall Mounting— 
4-period timer 
beside contactor 


COMPANY 


LOS ANGELES 


D 


MILWAUKEE 


SQUARE D CANADA, LTD., TORONTO, ONTARIO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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Phosphor Bronze Electrodes 


All-State Welding Alloys Co., Ine.., 
White Plains, N. Y., announces the im- 
mediate availability through All-State 
distributors nationally, of a new Phosphor 
Bronze Electrode for the metallic are 
welding of copper, tin bronzes, brasses, 
cast and malleable iron, galvanized iron 
and dissimilar metals. 

This new electrode is recommended for 
bearing and corrosion resistant applica- 
tions, and for general maintenance and 
repair welding. Welds made with it have 
a tensile strength of more than 40,000 psi. 
and a Brinell hardness of 70-80. The de- 
posited weld metal is very dense. 

Known as All-State No. 22 Phosphor 
Bronze ‘‘A’’ (Are), this new electrode is 
available in a range of sizes, including 
s, °/yo and 4/j¢in. 


Hard-Facing Rods 


Two new iron-base hard-facing rods 





Haynes 90 and 92 alloys 
been developed by Haynes Stellite Co., 


have recently 


Kokomo, Ind. Haynes 90 rod is highly re- 
sistant to conditions of impact, abrasion 
and heat. It also has excellent resistance 
to oxidation at temperatures up to 1000 °F. 
Haynes 92 rod is a moderately low 
melting point, hard-facing material that is 
resistant to the most severe abrasion. This 
alloy is especially suitable for applications 
where a low temperature deposition is 
necessary to prevent distortion of the base 
metal. It is not recommended for. use 
where highly corrosive conditions or ele- 
vated temperatures are encountered. 


Re come nde d l ’ ge 8 


Haynes 90 rod will find its most im- 
portant field in hard facing wearing parts 
on earth-moving machinery and equip- 
ment used for crushing and handling hard, 
farible material such as sand, slag, coke, 
limestone and 


coal. Parts successfully 


hard faced with this alloy include shred- 


ding machi 


lifting hooks, 


ne parts, 


clam she 
chain links, cen 


clay mixers, pug mills, crusher 


pump plungers. 


The life 


> or suc 


increased as much as six or mors 
protecting them with Haynes 90 
Haynes 92 rod is suitable for | 


massive parts where little or no p 


} 


is practicable, and for thin seet 


as fan blades where the low fusio 


ature minin 


llzes Warpage. 


It has 


used with marked success on the 


edges ol 
their service 


pug-mill pac 
» life 10 to 1. 


idles 
W Cal 


shot blast machines hard faced 


rod outlast unprotected plates 


12 tol. 


d 1 l atlable Fe 


wis 


Both Haynes 90 and Haynes 92 
supplied as bare rod for applicat 


oxyacetylene process and coated 


ior metallic-are welding 
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2,.447,955—Arc WELDING SysTeEM 
mond A. Millholland and 
Sully, Indianapolis, Ind. 


Ray- 
Wilbur F. 


This patent covers a method of control- 
ling a single-phase alternating are wherein 
two transformers are used and the primary 
windings of the transformers are connected 
in series and the secondaries of the trans- 
formers are connected in series with the 
voltages in the secondaries being unequally 
divided in a predetermined ratio. A third 
conductor is connected in the secondary 
circuit of one of the transformers and util- 
ized only for work preheating purposes. 


2,448.089—Torcuw CuTrtTinc MACHINE 
Samuel Duvall, Hightand Park, Mich.., 
assignor to Air Reduction Co., Ine., a 
corporation of New York 
The machine covered in this patent is 
specially adapted for cutting round metal 
stock and it includes a torch-supporting 
arm which is mounted for pivotal angular 
movement about an axis extending length- 
wise of the work piece, and a torch holder 
is pivotally connected to such arm so that 
it can swivel with respect thereto about an 
axis parallel to the first-mentioned axis. 
A torch is mounted on the torch holder and 
special means connect the torch holder to 
a mounting base so that pivotal angular 
movement of the arm on its axis moves the 
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prepared by V. L. Oldham 


torch abouts its positioning axis in a de- 
sired manner. 


2,448,098—Metruop or THERMO-CHEMI- 
CALLY CutTtinc Metrat—Howard G. 
Hughey, Fanwood, N. J., 
Air Reduction Co., Ine., 
of New York 


assignor to 
a corporation 


The thermo-chemical cutting action dis- 
closed in the above-identified patent is 
adapted for cutting through metal work- 
pieces of heavy section. The method com- 
prises the alternate steps of heating the 
metal at the place where the cut is to begin 
to a temperature at which the metal will 
burn when cutting oxygen is projected 
thereagainst after which cutting oxygen is 
projected onto the preheated workpiece at 
such heated place to burn a portion of the 
metal therefrom. Thereafter alternately 
and with rhythmic frequency the heating 
flame and cutting oxygen are projected 
against further portions of the metal work- 
piece 


2,448,107—MeretTuHop AND APPARATUS FOR 
MAKING WELDED Pires Joints—John D. 
Mattimore and Fred C. Smith, Louis- 
ville, Ky., assignors to Tube Turns, Inc., 
a corporation of Kentucky 
This new type of a welding method re- 
lates to one for butt welding the ends of 






Abstracts of Current Welding Patents 





Printed copies of patents may be obtained for 25c from the Commissioner of Patents, Washington 10, D. ¢ 


tubular members wherein a weldil 


positioned 


and extends into each such member 


the su 
tions of th 


cent 


within the 


bstantially a 
e tubular 


tubular 1 


butted 


members 






devices are also positioned inter: 


the adjacent ends of the tubular 1 


with the ends of such members 


thereagainst 
are then p 
with the s} 


The ends 
rogressively 
acer devices 


ot the 
welde d 


being 


prior to the welding operation at 


tion of such spacer to avoid incor] 


of the spacer in the welded joint 


mit re-use oO 


2,448,690 
Wear-Ry 
To Mac 


Storm, West 


Sunbeam 


nois 


The use of 


f the spacer 


APPARATUS FOR 5 
SISTANT Facinc 1! 
INE KELEMENTS—Het 


Corp., a cor 


a high-fre« 


Allis, Minn., ass 


poratiol 


juency 


field is disclosed in this patent 


ently fusing facing elements to 


tool bit. 


2.448 694 
RATUS—J 
a a« 


ELECTRI 
ohn M. Ty I 


assignor to Air 


W ELDIN‘ 


ner, New 


teducti 


Inc., a corporation of New York 


Tyrner’s 


construction 


Tue WewLpine J 


relates 











| for controlling relative motion 





7 sween the work and the electrode and it 
‘neludes variable speed driving means for 
producing such motion and including a 
drive shaft and a counter shaft which are 






passociated that the countershaft moves 





a speed corresponding with normal 





iding speed for a portion of the time and 






ther <> is intermittently moved at a 






higher speed by a second driving action 





to such counter shaft 





supp 





2 448,697 —W ELDING GLove— Robert 


Jakke, Minneapolis, Minn. 






Bakke’s glove includes a strip of flexible 
material interposed between the back and 






nalm portions along the forefinger side of 
the glove, and a fireproof shield is secured 
» such flexible strip to overly the back of 







rlove to provide a protective covering 





e back of the glove against sparks and 





hits of molten metal. 






9 448. 865—DeENTAL WELDING MACHINE 
Nicholas Crombach, San 


{ 





Francisco, 






This special welding device includes one 





tationarv electrode and one electrode 





vhich is pivotally positioned and normally 





s parallel to the stationary electrode. <A 





“ CTANK leve ris connected to the pivoted 





ectrode and has a control plate secured 





thereto whereas spring means normally 





maintain the bell crank lever in a position 





retain the pivoted electrode adjacent to 






the stationary electrode but wherein move- 






ent of the control plate will move the 






pivoted electrode away from the stationary 






2 448.904—W ELDING Rop HoLpER 
Archie W. MeClary, Oakland, Calif. 


The welding rod holder of this patent 








udes a fixed electrode engaging jaw, 






da flexible resilient working arm dis- 





posed in association with such jaw and 








iryving an Opposing jaw lo! the welding 
rod holder. A member secures the resilient 






working arm in position and permits 


pivotal movement thereof and a lever is 







provided for controlling the position of the 





resilient working arm. 






2,449, 082—MeEtTHOop OF PREVENTING D1s- 
rORTION IN Butr-WeELDED PLATES 
Louis P. MeCabe, Hollis, N. Y. 


MeCabe’s welding method comprises 








eveling the facing surfaces to be welded 





so that such surfaces subtend an angle of 





between 15 and 15 and interposing 
igainst such adjacent beveled faces a 







wedge whose subtended angle is greater by 





three to five degrees than the angle sub- 





tended by the beveled surfaces, and apply- 
ing a foree against the butt of the wedge 








carrying the welding process. 





2,449, 220—Cooitinc Nozz_e ror Use IN 
WELDING 
News, Va. 
The nozzle disclosed by this patent has 

in inlet end and a diffusing chamber at the 


Outlet end with the cross-sectional area of 
th, 





Ronda C. Gupton, Newport 









onnecting casing being gradually re- 
duced toward the’ discharge end. An inlet 

ling is provided at the inlet end of the 
casing and openings are provided in the 


inlet ends adjacent the inlet fitting through 
which 









1 air can be drawn into the casing by 







uid from the inlet fitting passing through 
+} 





casing. 
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ELECTRODE HoLpER—Thomas 


Donnelly, Detroit, Mich. 


2,449,370 
». 


Donnelly’s holder includes movable 
gripping jaws having portions of substanti- 
ally semicircular cross section and insulat- 
ing members which also have an outer 
surface of substantially semicircular shape 
mounted on and covering such portions of 
the electrode holder jaws. 

2,449,371 


METHODS AND MEANS FOR 


WELDING Pipes AND THE LikE—Emery 
Dutch, New York, N. Y. 
A tool for protecting and keeping 


smooth the inside of a welded portion ol 
the end of two pipes placed adjacent to 
but spaced apart, from one another is 
covered in this patent The tool includes 
a plate which is adapted to be passed edge- 


’ 


wise between the adjacent ends of the pipes 
and be brought into association with the 
inner surface of the pipes and which can be 
retained in position by means external of 
the pipes and be thereafter shifted with 
relation to the pipes o1 else withdrawn 
from engagement therewith by moving 
such plate in an edgewise manner between 
the adjacent end portions of the pipes. 


2,449,455—ADAPTER FOR Spot WELDING 
MACHINES 
Ontario, Canada 


I rnest Crabtree, Toronto, 


Crabtree’s adapter includes a body hav- 
ing a clamp designed to fasten on an elec- 
trode arm of a conventional machine and 
disk means rotatably mounted in the body, 
An electrode holder may be mounted in the 
disk means and the disk and holder are 
adapted to be fixed in a given adjusted 
position with the disk and welding elec- 
trode at a predetermined distance from the 
adjacent portions of the body of the 
adapter. 


2,449,456 Arc WELDING CONTROL Sys- 
reEM—Charles P. Croco, Buffalo, N. \ 
and John H. Blankenbuehler, Troy 
Ohio, assignors to Westinghouse Ele« 
trie Corp., 
poration of Pennsylvania 


East Pittsburgh, Pa., a cor- 


The are-welding system covered in this 
patent includes a line switch which norm- 
ally connects the we lding circuit to a re- 
be 
energized to connect the welding circuit to 


Switch 


duced voltage source and which CAI 


a circuit of arc-welding voltage. 
means connect to and operate upon en 
gagement of the electrode and the work to 
energize the line switch. The switch 
means are reconnected by the line switch 
to maintain such switch means energized. 


2 449.521—SoLpERING OR WELDING In- 
PLEMENT—Samuel W. Warner, Newark, 
N. , io assignor ol! one-half to Herman 
Bernstein and one-half to Joe Sodowick, 


Newark, N. J 


Warner's patent covers an implement of 
a shape and size so that it may be held in 
the hand like a pencil in writing. The 
instrument includes a pair of tubular 
arms which have flattened portions near 
their rear ends and with tubular sockets 
for receiving wire ends also provided at the 
rear ends of the tubular arms. Electrodes 
are removably positioned in the forward 
ends of the tubular arms which are secured 
together at the flattened portions thereof 


Abstract of Current Welding Patents 


which are insulated from each other at 
such portions of the arms 


2.449, 649—W ELDING TRANSFORMER 
James Donovan Forney, Fort Collins, 
Colo. 

The transformer disclosed in this patent 
has a primary and a secondary core with a 
magnetic shunt being connected about the 
secondary core and having an air gap 
therein 4 drum has a threaded membet 
made of magnetic material positioned in 
engagement with the magnetic shunt and 
extending into the air gap thereof. The 
drum has two connectors secured thereto 
and wound therearound whereby the drum 
can be rotated in either direction by mean 
of the conductors to vary the action of the 


magnetic shunt 


2.449.677—We.pInGc Rop Freper—Paul 
H. Setzler, Hamilton, Ohio 


This welding rod feeder includes a base 


and a welding rod holder which engages 
one end of a welding rod and sustains the 
rod at a fixed angle to the work surtace \ 


vertically positioned post engages with 
and guick ~ the holder tor feed ng the ! vd 
downwardly by gravity and an electrods 
operated post engaging device regulates 
the descent of the holdet is the weld ror 


ce posits d upon the wort 


2. 449.707—WeELpDING Mecuanism—Ches 

ter F. Leathers, Detroit, Mic! 

The mechanism of this patent 1 1des 
a portable welder and a hanger for 1 
chanically supporting the welder This 
hanger includes bus-bar means throug! 
which power is delivered 1 the welder and 
means for adjustably supporting 


welder from the hanget 


2,449,754—Firrine FOR CONNECTIN( 
Pires BY WeELDING—OSKAR SEI 
BADEN, SWITZERLAND 
The fitting disclosed in this patent u 
cludes at least one integral extensio! ip 
ple at one end and formed of 1Ssubstal 


The extension nipple na 


tapering shape 


Seve ral severable sections eact! naving a 
diameter at a point of demarcation corre 
sponding to 1 standard pipe size s i 

severance of any selected one I il 


end surface will be provided of a diameter 


appropriate tor conne¢ 


pipe « nd of corresponding diametet 


2,449,761 APPARATUS FOR’ RELIEVIN® 
Stress IN WELDED PLAT! Clay P 
Bedford, Berkele V ( alit issignor to 
the Kaiser Co., Oakland, Ca i Col 


poration of Nevada 


Jedford’s apparatus includes a 


hoods secured to a frame so as to provide 
an open spact therebet wee Fluid dis 
charge means are provided wit! he oper 
space to deliver a cooling fluid to the weld 
zone and plates associated with the app: 
ratus and to a tension zone immediats 


adjacent to the weld and lying 
Each hood has a pluralit' 


longitudinally aligned burners supported 


sick - thereof 


therein to direct the greatest heat under 


the hood to the plates directly 1d ent the 
lines of demarcation between the tension 
and compression zones the welded 


The heat is so applied that 


gradually reduced as the distances 


plates 
these lines increases 
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SECTION ACTIVITIES 





itlanta 


The Atlanta, Ga., Section had a fairly 
successful meeting at the Atlanta Athletic 
Club on September 16th. A bar was set up 


from 6:30 until 7:30 and a dinner was 


served at that time tobert S. Lynch, 
President, Atlantic Steel Co., Atlanta, 
gave an excellent talk 
Bridgeport 

Walter Palmer, Eastern District Man- 


ager ol Alloy Rods, Ine., was the speaker at 
the September 23rd meeting held at the 
Candlelite, Bridgeport, Conn. Mr. Pal- 
mer’s subject, ““The Use of Alloys in Weld- 
ing,’ held the interest of the group con- 
tinuously and had an excellent range from 
technical to actual shop work. 


Chattanooga 


The Chattanooga Section held 
monthly dinner meeting on October Ist at 
the Chattanooga Golf and Country Club 
following the usual informal get-together. 

J. B. Fuller, member of the National 
Board of Boiler Inspectors and Resident 
Inspector for the Chattanooga area, de- 
livered a very informative and interesting 
lecture on ‘‘The History and Present Ap- 
plication of the A.S.M.E. Boiler Code.” 
He told of the necessity for such a code and 
how it started. He told of his personal 
experiences with boilers over the past six- 


its 


teen years. The necessity for one uniform 
code for all states was a point stressed by 
Mr. Fuller. J. R. Kruse, Chief Engineer 
of Combustion Engineering Co., during 
the discussion that followed, told of the 
plans now in progress by the A.B.M.A. to 
unify the A.S.M.E. Boiler Code. 

Following the technical meeting, a talk 
“Chattanooga, A Place to Live,’’ which 
was accompanied by Kodachrome slides 
was given by George Campbell. He com- 
pared trees, flowers, landscapes, waterfalls, 
industries, waterways and architecture of 
Chattanooga to famous places all over the 
world. Mr. Campbell has taken all his 
own pictures during his travels and gave a 
very interesting talk. 

Tentative program for the remainder of 
November 18th, 

Welding,” ms, “Re Gillette; 
17th or 18th, Xmas Party; 
January 20th, “Metallurgy for the Wel- 
der,” A. L. Schaeffler; February 17th, 
“‘Maintenance Welding,’’ Charles Keyser; 
March 17th, “Are Welding Copper and 
Copper Alloys,” F. E. Garriott and April 
16th, Annual Meeting and Party. 


the season is as follows: 
‘Resistance 
December 


Colorado 


September 13th meeting of the Colorado 
Section was held at the Silver Wing Inn, 
Denver. Howard N. Simms, Metallur- 
gist, Black, Sivalls & Bryson, Inc., and 
Director at Large of the A.W.S., spoke on 
the “Application of Welding Processes.” 
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Mr. Simms made a very interesting talk 
Announcement was made of the proposed 
welding clinie and school to be conducted 
by the Section during the month of No- 
vember 


Columbus 


C. H. Jennings, Engineering Manager, 
Welding Division of Westinghouse Elec- 
trie Corp., Buffalo, N. Y., was the guest 
speaker at the October 8th meeting held 
at the Fort Hayes Hotel. Mr Jennings 
covered a subject which all welding engi- 
neers are constantly trying to overcome, 
“Distortion Problems in Welding.” 

The November meeting will be the An- 
nual CTC Meeting and will be held at the 
Fort Hayes Hotel. 

Mr. Jackson of Caterpillar will speak at 
the December meeting at the Fort Hayes 
Hotel. 

Joint meeting will be held in January 
with the A.S.M. at the Fort Hayes Hotel 


with Mr. Aborn of U. 8S. Steel as the 
speaker. 

The following are the officers of the 
Columbus Section: Chairman, R R. 
Grant, Jaeger Machine Co.; Vice-Chair- 
man, J. J. Schlass, Williams & Co.; Secre- 


tary-Treasurer, G S. 


Corp. 


Herren, Seagrave 


Dayton 


The September 22nd meeting held in the 
Engineers Club was in the nature of a Quiz 
Show, with the audience asking the ques- 
tions. Judge and Quiz Master was Frank 
M. Bernard, Welding Specialist, Westing- 
house, Pittsburgh, Pa. Experts were W. 
H. Kaufman, Williams & Co., Pittsburgh; 
\l Mealy, Airco, Dayton; Glyn Williams, 
and Henry Bryan, Hobart, Troy 
were given for the best questions. 


Prizes 
An ad- 
ded attraction was the showing of a movie, 
“Designing Machinery for Are-Welded 
Construction,” sponsored by Lincoln Elec- 
tric Co., Cleveland. 


Detroit 


The 1948-49 Season got off in high speed 
on September 10th when the Section was 
entertained with a plant visit through the 
courtesy of the Ford Motor Car Co. at 
their River Rouge Plant. 

Three hundred and one assembled at 
7:30 P.M. in the auditorium of the Ro- 
tunda Building. The Section was wel- 
comed by John Randall who gave a brief 
outline in well-chosen words on the weld- 
ing processes which they would see in the 
carefully selected trip which would follow. 
The extent to which automatic welding 
is used was illustrated by the statement 
that of the 486 in. of welding in the frame 
they would see 416 in. done by the auto- 
matic submerged are process 

Preceding the trip, movies entitled 
“Science at the Rouge,’ depicting how 
science and production go hand in hand, 


Section Activities 


and “The Ford in Your Futur 
the various models of the 1949 
shown. 

Si Fisher, and his staff, of th 


lations I Jept 


, then took charge 


( 


efficient and hospitable manne) 


crowt 


1 was los 


aded 


in 


buses 


which took them first to the Cold 


Dept 


and the 


nee to the 


Press 


~} 


the way, guides in each bus mad 


remarks about the plant and 


ducti 


mn figures 


The trip was arranged by | 


Welding Engineering Dept., 


Cl 


> 
\ 


how welding plays its part in 


facture 


ol! ov 


er 5000 


Fords 


ul 


H 


Practically every type of welding 


the art and science of welding wa 


strate 


d. 


Attesting to the interest displa 


trip, originally planned for on 
half hours, starting at 8:00 P.M 
up with the last bus load arriving 


Th 


the R 


sion period originally 


otunda a 


t 11:00 P.M 


schedul ad 


close of the meeting had to be call 


Included among those attend 


35 from the Saginaw Valley who 


a special bus To! the occasion 


Hart 


ford 


' 


Dinner meeting of the Hartford 


was held on Thursday, Sept 


at The Whitlock Mfg. Co. C 


wood, 


Welding”’ was presented by I 


the 
Au 


f 
ol 


place 


Conn 


and a 


The 


subiect 


> 
\ 


ate 


\ representative otf 
Products ( 2. 
Shielded Are Welding 
d.-e 


will discuss 


~( current wil 


Lehigh Valley 


The Lehigh Valley 


honore 


Adams, 


dd to have 


Sect 


mm 


\ 
Stress Engineer, Design and Stress 
R Dube, Shop Practice and Method 
man, both of the Warren MeArthu 


The November meeting will b 
18th ; 


The 
“n 


A demor 


as the ir guest Co 


the American Welding Society, 


meeting ol 


Mond: 


hem, Bethlehem, Pa 


Dr 


men. 


needed to train competent young | 


the 


1948-49 


Season 


iv, October 4th, at the Hots 
L, 

Chairman, presided at the meeting 
h 
ences while training thousands o 
He told of the educational 


Adams related some of 


Mr. C 


the founder and first pres 


h 


is 


approach present-day problems 1 
practical manner. 
“Welding Research at Lehigh | 


sity “ was the topic discussed by Br 
Johnston, Director of 


Laboratory 


ner 


search 


meeting. 


projects 


Fritz 


Dr. Johnston 


undertaken 


Engi 
of Lehigh University 
technical session which followed t! 


) 


told 


progress being made in the curre! 


b 


y 
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the proper approach to research 
vhich he outlined. The discus- 
illustrated with slides 


The section Was pleased to have J. G. 
Vag Executive Secretary of the 
MEI . WELDING Society, attend the 


Long Beach 


The first meeting of the fall season of the 

ich Section was held at Miller’s 

Restaurant, on Friday, September 17th. 
The speaker was Stuart V. Jewell, of the 


H. K. Ferguson Co., who talked on how to 

tain quality economically. His talk was 
very well received, as well as a film taken 
hy himself while working at Oak Ridge, 
Tenn., for the Kelex Corp. 


\fter his talk the meeting was open to 
juestions regarding welding of alloys, and 
, lot of valuable information was obtained 
hy the group. 

Twenty-five members and guests were 


Los Angeles 


The first monthly dinner meeting of the 
Fall Season was held on Thursday, Sep- 
tember 16th, at Scully’s Restaurant. One 
hundred and forty-five members and 
guests were present. 

Section Chairman, E. O. Williams, Vice- 
President of The Victor Equipment Co., 
pened the describing the 
idministrative and executive personnel of 


meeting by 


function in the 
National and local organizations 


the SocreTy and thei 


Vice-Chairman Charles Haynes, of C 
F. Braun and Co., was presented and pre- 
sided over the remainder of the meeting. 
Coffee talk was prepared by Frank Har- 
Aircraft, 
He was unable to attend so 
the paper was presented by J. W Welty, 
Metallurgist of Solar Aircraft. The sub- 
ject matter of his talk, ‘Resistance Weld- 
ing of High Temperature Alloys”’ 
mendably presented. 


kens, Welding Engineer of Solar 
pan Diego. 


was com- 
Discussed concisely 
and clearly were types, compositions, uses 
and fabrication methods of high-tempera- 
Particular attention was di- 
rected to the most 


ture alloys. 
desirable operating 
flash- 
train- 
ing ol operators, cost control and inspec- 


characteristics of resistance and 


welding machinery. Maintenance, 
tion were also described in their relation to 
economical operation. 

Dr. William G. Theisinger, Manager of 
Technical Plate Sales, Lukens Steel Co., 
presented, in his inimitable style, the prin- 
cipal talk of the evening, illustrated by 
slides and movies. Discussed were econ- 
omy and flexibility of design by use of 
clad steels and suitable large plate sizes. 
His vivid presentation enhanced a wealth 
ol material describing the 
recommended procedures and 
labrication applications of clad steel plate 
Active 


p iyed by subsequent question and answer 


manutlacture, 
welding 


interest in the subject was dis- 


SPSSION 


Louisville 


ank E. Kessler, Field Engineer of the 


Welding Equipment and Supply Co., 


NOVEMBER 1948 


Detroit, addressed the Louisville Section 
at the September meeting held on the 28th 


in the Preston Kunz Restaurant He 
spoke on the subject ‘Tool and Die Weld- 
ing.” 


In his talk Mr. Kessler explained that 
there are a large number of die steels on the 
market, but that they all fall into four 
classes; namely, oil hardening, air harden- 
ing, water hardening and hot working 
Welding rods and procedures have been 
developed for successfully welding each of 
the four classes of die steel. Detailed de- 
scriptions were made of several jobs where 
damaged dies were perfectly repaired by 
using the proper heat procedure and suit- 
able rods. The talk was illustrated with 
talking slide films and a discussion period 
followed. 

Preceding the technical speaker, a short 
business meeting was held and at the end 
of the meeting a Dutch Lunch was served 

The following officers have been elected 
for the fiseal year: Chairman, Mason 8S 
Noyes; Murray Davis; 
Secretary Arthur B. Doudna and Treasure 
Carl L. Jensen 


V ice-Cha rman 


Michiana 


The Michiana Section was favored with 
a talk by J Welding and Re- 
search Engineer for the R. C. Mahon Co., 
Detroit, and Chairman of the Detroit Sec- 
tion of the A.W.S., on the subject of “Why, 
When and How to Stress Relieve Steel 
Weldments.”’ 


an extensive 


R. Stitt, 


The talk was the result of 
series ol experiments to 
measure the locked-up stresses in a cross- 


shaped weldment containing four fillet 
welds. After the 


stress was determined, various heat treat- 


method of measuring 


ments were applied and the stresses re- 
maining compared to unheated specimens 
The results, shown in graph form on slides 
were very striking \ series of photo- 
graphs showing a method of straigl tening 
large steel forms was also shown 

Preceding the talk, two short movies 
from the General Electric Co. library were 
shown. 


Milwaukee 


Regular monthly dinner meeting of the 
Milwaukee Section was held on Friday, 
September 24th, at the Ambassador Hotel 

After-dinner program consisted of a talk 
by Major Henry F. Gerecke, Chaplain, 
U.S. Disciplinary Barracks on his observa- 
tions as Chaplain to the high Nazis at 
Nuremberg. 

Main speaker of the evening was G. O 
Hoglund, Welding Section Head of the 
Jobbing Division, The Aluminum Com- 
pany of America, who spoke on ‘Welding 
Aluminum Alloys.”’ His talk 
some of the metallurgical factors impor- 


coy ered 


tant to the welding of aluminum, as well as 
the fundamentals and practical applica- 
tions of the various processes used for 
welding this metal Mr. Hoglund also 
Welding and Bra- 


showed a short film on 
zing Aluminum.’ 


New Jersey 


Welding to Alurcral 


was the subj« et ol 


Application ol 
Turbine Power Plants” 


Section Acti tie SN 


an address before the New Jersey Sect 
on the evening of September 21st 

speaker was Herman Haninl (Assist 
Chief of the Materials Laboratory of 
Wright Aeronautical Corp., Wood Rik 


N. J. 

Mr. Hanink first outlined the 
of the “Turbo Jet. 
and ‘‘Ram Jet 


Turbo Prope le! 


" engines and indicated the 
types of service for which each was adap 
ted. The welding problems were then out 


lined and were shown to be interesti: 


particularly in view of the extreme ter 


peratures and severe stresses involv 


When it is realized that the turbine 


operates at a bright red heat while rotati 


at many thousands of revoluti 
ute, the 


] 


problems can be appreciated 


magnitude of the engineeri: 


J. G. Magrath, Executive Secretar 
the A.W.S also spoke regarding the co 
ing membership drive, at articipa 
DY top company Management All met 
bers were requested to part pa I 
drive 

The HI nual pichi ol the N \ Jers 
Section was a great success \ppro 
mately 150 persons participated ir 
event, which was held on September 25t! 
at Farcher’s Grove, Union, N. J 

About 45 valuablk pl LTipririge 
fountain pens to radio set ere Aw i 
for the numerous 
prizes 

KE. W. Brass, of the Bu ( 
Vas picni hariman a pre 
sponsible for the pleasar 
all 

H. H. Comstock, of the N al ( 
der Gas Co., did an excellent 
ing up thie formidablk 
New York 

The following is the progra schedule 
for the remainder of the 1948-49 seaso 
All meetings will be held at the Engine 
ing Societies Bldg., except where other 
noted 

Nov. 10, 1948, “Welding the Moder 
Diesel Locomotive Hart S. Swan 
Welding Engineer, American Locomotive 
Co., Schenectady, N. ¥ 

Dec. 8, 1948, “Symposium on Methods 
of Inspection of Welds Moderat \ 


Gobus, Sam Tour & Co., New York, N 


\ 


W. Bunn, Welding Engineer, M. W. Kel- 


Jersey Citv, N. J H. Mi 
New York, N. ¥ J 


logg Co., 
Magnaflux Corp., 


gal 
( 


Smack, Sperry Products, l Hoboken 
N.J 

Jan. 20, 1949, Joint Meeting with the 
Societv of Automotive engineers at the 
Hotel Pennsylvania Welding Prob 
lems Encountered in the Automotive Ir 
dustryv,”’ John Randall, Welding Engineer 
Ford Motor Co. Dearbort Mict 

Feb. 25, 1949, Joint Meeting with tl 
Society ol Naval Architects and Mari 
Engineers at the Columbia Univers 
Club Welding in Shipbuilding,’ Lye 
Wilson, Research Director, American Bu 
reau of Shipping, New Yor N. ¥ 

Mar. 16, 1949, Joint Meeting with tl 
American Society ot Ql engineers 
Welded Bridges and Structul LaM ‘ 
Grover, Air Reduction Sales ‘ P 
York, N. \ 

OU 




















1. Fewer structural failures from underbead crack- 
ing—Ordinary electrodes deposit a large amount 
of hydrogen in weldments on hardenable steel. This 
produces underbead fissures not generally apparent 
in routine inspection, which in turn causes early 
structural failures in service. General Electric Jow- 
hydrogen rods have a special coating which materi- 
ally reduces the amount of hydrogen deposited, 
thereby largely eliminating the basic cause for such 
failures. 


2.Better mechanical properties—Laboratory com- 
parisons between these low-hydrogen electrodes 
and class E6010 electrodes show the former to pos- 
sess higher tensile and yield strength, better elon- 
gation, and higher impact at both room and sub-zero 
temperatures. 


3.Welds can be successfully enameled without 
heat treatment—as has been actively demonstrated 
on both a laboratory and production basis. 


4.Materially improved operating characteristics— 
G-E low-hydrogen electrodes are extremely flexible 
in application, with either a-c or reverse polarity 
d-c; spatter is minimized, deposition efficiency is 
high, penetration is adequate but not excessive. 


AND THESE OTHER G-E ELECTRODES CAN DO AS MUCH FOR OTHER WELDING JOBS 


Mild-Steel and General-Purpose Electrodes—This 
group of 9 types is headed by W-28, a new general- 
purpose, all-position rod with an unusually stable 
arc that produces welds of superior appearance, at 
high speeds, with minimum convexity. Other elec- 
trodes in this group are available specifically for 
horizontal, vertical, or over-head welding, etc. 


Stainless Steel Electrodes—27 types (16 for d-c, 
and 11 for a-c or d-c) make this one of the most 
complete stainless lines available. Each type is 
keyed to specific AISI code numbers for easy selec- 
tion. Special, 


double-carton packaging protects 


























There is little or no tendency for surface holes to 
occur in metals of relatively high sulphur content 
—and in all cases the finished weld offers an excel- 
lent appearance. (Note lower bead in photo above.) 













THESE ARE THE G-E “LOW-HY FAMILY” 


W-32 is the “father” of the line, having been 

offered since 1945. A new, greatly improved ver- 

sion was recently introduced—and this performance- 

proved electrode is now listed at a new, attractive 

price. 

W-60, W-61, W-G62 are three brand new additions, 

with recommended applications as follows: 

W-60—For welding hardenable steels where haz- 
ards of underbead cracking are to be 
eliminated. 

W-61—For a wide variety of low-alloy, 
tensile’”’ steels. 

W-62—For use on steel castings and for producing 
weld deposits having high impact proper- 
ties at subzero temperatures. 










“high. 













the rod against moisture as well as providing extra 





protection against transit and storage damage. 

Cast-Iron, Hard-Surfacing, & Phosphor-Bronze Elec- 
trodes—Herein are some of the more recent ad- 
ditions to the G-E electrode line; W-2075 for mak- 
ing machinable welds on cast-iron; W-94 for abra- 








sion-resistant, hard-surfacing applications; and 






W-70 for phosphor-bronze welding. They are ex- 





emplary of G. E.’s welding laboratories’ constant 





search for better electrodes, improved equipment, 





and more efficient welding processes. 
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HERE'S WHAT USERS FIND WITH 
G-E ““LOW-HY*’ ELECTRODES 


Production had virtually stopped at a Penn- 
sylvania machinery manufacturer's plant be- 
cause cracks were developing in weld- 
fabricated steel parts. A rush shipment of 
W-32 from our Philadelphia distributor elimi- 
nated the cracking and had them back in 
production the same afternoon. 


Arc welding in general and W-32 electrode 
in particular played an important part in 
fabricating this ram or slide for a 200-ton, 
straight-side crank press. Welded construction 
with W-32 was used extensively throughout 
the entire press. 


A mid-western transformer manufacturer 
now swears by W-32 after finding that it com- 
pletely eliminated a severe cracking and por- 
osity problem in the fabrication of transformer 
tanks. 





You can order these low-hydrogen elec- 
trodes from your G-E Arc-welding Distributor 
today. And ask him for your copy of the new 
pocket-sized electrode catalog, GES-3571. 
Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


oprright 1948, 
eneral Electric yy 


0 mpany 


<é 
fay “A-C or D-C... 
mare there's G-E Arc-welding Equipment for Every Application!” 
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Apr 13, 1949, The Battle of the Section. 
Stump the Expert Quiz. 
May 1949, Annual 


Date to be announced 


Social Meeting. 


Northwestern Pennsylvania 


The first dinner meeting of the season 
was held on Wednesday evening, Septem- 
ber 29th, at the G. E. Community Center, 
Erie, Pa. Social hour from 6:30 to 7 P.M. 
was held in order to afford an opportunity 
to renew old acquaintances and make new 
The dinner at 7:00 P.M. was one of 
Mrs. Moss’ celebrated dinners. 


ones 
In place 
of the coffee talk, a color and sound pic- 
ture, ‘‘Pheasants Galore,’’ was shown 
through the courtesy ol Winchester Arms 
Co. This picture shows the shooting of 
pheasants in South Dakota. 

The evening was devoted to “Cutting 
of Stainless Steel by Flux 
Method.” Speaker was Ben Grimes, 
Supervisor Technical Sales, Buffalo Dist- 
rict, Air Reduction Sales Co. His talk was 
supplemented by a color and sound picture, 
“No Keener Blade,” and a second reel 
“Stainless Steel Cutting by Flux Injection 
Method.” 


Injection 


Oklahoma City 


The Oklahoma City held its 
first meeting of the season on Wednesday, 
September 8th, at Jack Barn’s Club Room. 

W. H. Greer, of the Southwestern Lab- 
oratories, Houston, Tex., presented a talk 


with “Welded Building 


and his talk was received with 


Section 


slides on Con- 
struction,” 
considerable interest by a group of ap- 
proximately forty members and guests. 
Mr. Greer’s talk was virtually entirely on 
a nontechnical basis. 

After doughnuts 


and coffee were served to the entire group 


the regular meeting, 


and this did much to create an excellent 
feeling of good fellowship and it also did 
much to get the group on a “better ac- 
quainted basis.”’ 






Pascagoula 


The Pascagoula Section held its first 
meeting of the season at the Pascagoula 
Country Club, Wednesday, September 
22nd. The dinner meeting was under the 
chairmanship of D. G. Peattie, Vice- 
Chairman of the Section. Mr. Peattie 
gave a coffee talk on the Section’s pro: 
posed activities for this season. LaMotte 
Grover, Chairman of the Structural Steel 
Research Committee of the Welding Re- 
search Council and Chief Welding Engi- 
neer for Air Reduction Co. and Dr. Finn 
Jonassen, Technical Director of the Com- 
mittee on Ships Steel of the National Re- 
search Council both spoke during the tech- 
nical section. 

Mr. Grover spoke on welded steel struc- 
tures and welding procedures. He spoke 
briefly describing the test program of the 
box girders which had been designed for 
the purpose of throwing more light upon 
the cracking difficulties that were experi- 
enced by some of the shipyards during the 
war. Allof the box girders constructed by 
Ingalls and tested under load he re- 
marked, had shown remarkably good be- 
havior as have the welded ships that have 
been constructed by Ingalls. 
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La Motte Grover addressing September 22nd meeting Pascagoula Section 


Mr. Grover also discussed the rapid ad- 
vancement of welded bridges and buildings 
constructed in the United States and Can- 
ada and in various European countries 
where many welded railway bridges have 
been built. 

Dr. Finn Jonassen presented a brief out- 
line of the various other research programs 
having a bearing upon the problems of the 
failures of welded ships. These other pro- 
grams have been conducted under the aus- 
pices ot the Ships Structure Committee, 
which is constituted of representatives 
from the United States Navy Bureau of 
Ships, the United States Coast Guard, the 
United States Maritime Commission, the 
Transportation Corps of the U. 8S. Army, 
and the American Bureau of Shipping. 

LaMotte Grover and Dr. Finn Jonas- 
sen’s visit to Pascagoula was occasioned by 
the starting of the residual stress measure- 
ments for a large experimental box girder 
which was being tested at the Ingalls Ship- 
building Corp. This was the sixth of a 
series of six of these girders that have been 
constructed at the Ingalls Shipyard for the 
Welding Research Council. 


Philadelphia 


On September 20th the Philadelphia 
Section held its regular meeting at the 
Engineers Club. 

The speaker of the evening was H. W. 
Pierce, assistant to the president of New 
York Shipbuilding Corp. Mr. Pierce 
spoke on the topic ‘A Welding Engineer’s 
Tour Through Japan.’’ Mr. Pierce’s ex- 
periences while serving as an observer for 
a government agency were interesting and 
entertaining both from a technical view as 
well as from the viewpoint of a traveler in 
a foreign country recently ravaged by war. 

Discussion which resulted from ques- 
tions asked by the members indicated a 
keen interest in the economic and techni- 
cal status of a recently fallen enemy nation. 

The meeting adjourned to refreshments 
after the discussion. 


Portland 


A joint dinner meeting with the Ameri- 
can Society for Metals was held at the 
Congress Hotel. Sixty-six members and 
guests were present. 

Chairman Joe Crumley called the meet- 
ing to order and introduced the program 


Section Activities 


chairman, John Bristow, who aft 


talk and some entertaining sto 


sented the speaker of the eve 


William G. Theisinge 


Dr. 


Theisinger’s 
Manufacture, 
tion of Clad Steels.”’ 


Fabrication 


subject 


pictures were shown in order 
the high points ol his lecture, 


After 


and 
Slides and 


ot 


Dr. Theisinger answer 


questions, the meeting was adjot 
Chairman Joe Crumley. 


San Francisco 


At a dinner meeting held on Sey 


20th at the Engineers Club, W 
C, R. Owens reported on the Str 


Committee. 


W.G 


Pa. 


teport Was well rece 
Feature speaker of the evening 


Dr. Theisinger’s subject, 


Theisinger, Manager of Sa 
velopment, Lukens Steel Co., 


Coat 


M 


ture, Fabrication and Applicatior 


Steels,”’ 


was 


very 


South Texas 


interesting. 
“Luken’s Clad Steel’? was show: 
junction with the talk 


September dinner meeting was | 
the 10th at the Ben Milam Hotel 


ton. 


Dinner speaker was A. 


I 


Chairman of the South Texas Sectior 
spoke on the objectives of the Sect 
the coming season. 


Speaker at the technical sessi 
W. H. Greer, Assistant Manager 


western Laboratories, Houston, wh 


on “Welded Building Construct 
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Slides illustrating methods o; const: 
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extensive multistoried building ce 
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est in many parts of the count: 
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Houston has embark: 
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Inc. 
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The subject of the technical sess! 

by 


‘Machine 


Flame 


THE 


Cutting” 


WELDING 





Jor 


In addition to defraying the e» 
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Heln D, Air Reduction Co. In con- 
ic ith the talk there was a picture, 
No Keener Blade,”’ which showed some 


the st developments in flame cutting. 


Toledo 


On « of the Toledo Section for the 


ir commencing June 1, 1948, are 


vs: Chairmen, EK. V. Newman; 
fet | (‘hairman, S. W mre ll: and V ice- 
(‘ha n». W. H. Marion: Secretar y- T'reas- 


_ Edwin Nafzger; Chairman, M ember- 
hin ( mittee, W. H. Marion and Chair- 


man. Program Committee, Sam W. Snell. 


Tulsa 


Officers of the Tulsa Section are as fol- 
lows: Chairman, Floyd Silvers: V ice- 
Chairman, James B. Davis; Secretary, H. 
K. Abernethy; T'reasurer, Walter Gippelt 
and Executive Committee Members—W. W. 
Danuser, C. B. Gannaway, Jr., R. L. 
Looney, J. G. Neet, F. D. Davenport, F. 
0. Johnson, Parker Patterson, Emil \ugus- 
tine, P. W. MeKee and J. M. Krisman. 


Washington 


\ display and demonstration of metalli- 
zing equipment in operation was shown on 
the afternoon of September 28th at the 
Southern Oxygen Co., Bladensburg, Md., 
from 2:00 to 5:00 P.M. 

Dutch Treat Dinner at 6:30 P.M. was 
at O’Donnell’s Restaurant. 

Meeting at 8:00 P.M. was held in the 
Pepeo Auditorium. The subject, ‘“‘Metal- 
lizing,”’ was presented by D. C. Boltz, 
Head of Government and Export Dept., 
Metallizing Engineering Co., Ine. 

The second monthly meeting of the 
W ashington Section was held on October 
9th at the Westinghouse Electric Corp., 
Lansdowne Plant on U. 8S. Route No. 1, 
south of Baltimore. A dinner featuring 
8-oz. steaks or chicken was arranged for 
7:00 P.M. A movie and short talk took 
place after dinner. A guided inspection 
tour of the plant to observe the manufac- 
ture of radio frequency heating equipment 
Vas scheduled. 

Program for remaining meetings of the 
season is as follows: 

Nov. 30, 1948, Pepeo Auditorium, 8:00 
P.M., “Structural Welding,’ Van Rensse- 
laer P. Saxe, Consulting Engineer. 

Dec. 17, 1948, Pepco Auditorium, 8:00 
P.M., “Welding Metallurgy,’ Dr. 8. L. 
Hoyt, Battelle Memorial Institute. Joint 
meeting with American Society for Metals. 

Jan. 25, 1949, Pepco Auditorium, 8:00 
P.M., “Control of Weldment Quality,” 
. R. Carpenter, Engineer, Babcock & 
Wileox Co. 

Feb. 15, 1949, Pepco Auditorium, 8:00 
P.M., “Are Welding Electrodes,’ Dr. G. 
i. Claussen, Metallurgist, Reid Avery Co. 

Mar. 29, 1949, Pepco Auditorium, 8:00 
P.M., “Developments in Inert Gas Are 
Welding.” Speaker from the Air Reduc- 
tion Co. to be announced. 

\pr. 26, 1949, Twelfth Anniversary 
Dinner, Speaker, G. N. Sieger, President, 
SMS Corp., President, A.W.S. 
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Western Michigan 


Officers for the Western Michigan Sec- 
tion are as follows: Chairman, John Bor- 
man: Jst Vice-Chairman, James Manley 
Ind Vice-Chairman, Robert Kemp; Secre- 
tary-Treasurer, 1. R. Bartter; 


Everett 


Chairman, 

Lane; 
Dudley 
Chairman, Program Committee 


Vembership Committee, 
Chairman, Recording Committee, 
Layman ; 
James Manley and Chairman, Publicity 


Committee, L. Harriss 


Western New York 


Over 100 members and guests were pre- 
sent at the Hotel Touraine, Buffalo, N. Y., 
for the September 23rd meeting, held to 
celebrate the 25th Anniversary of the Sec- 
tion, and to honot its national officers. 
The following officers were present: H.O 
Hill, President, O. B. J. Fraser, Vice- 
President, G. N. Sieger, President-Elect 
and J. G. Magrath, Executive Secretary 
Mr. Hill discussed the changes which have 
taken place in the national organization 
during his term of office, and brought the 
local members up to date on the many 
activities of the Society Mr Sieger dis- 
cussed the future of welding and the So- 
CIETY, and was followed by Mr. Fraser who 
discussed the financial status and did a fine 
job of explaining the recent rise in dues. 
Mr. Magrath elaborated further on the 
activities of the Socrery and discussed at 
length the manner in which the local Sec- 
tion should and does function in conjunc- 
tion with the National Headquarters. The 
coming membership drive was also fully 
discussed. 

After a brief review of the local history 
of the Section by G. M. Trefts, District 
Vice-President, awards of past-chairmen 
pins were made to all living past chairmen. 

Following the meeting national and local 
officers met with members from the Ole in, 
N. Y., and Erie, Pa.., 
formulated to create a subsection of the 
Western New York Section in Olean to 


prov ide closer association of members from 


areas, and plans were 


outlying sections with the Socrery during 
the winter months when travel is difficult 

The relative areas of influence of the Erie 
and Western New York Sections were de- 
cided upon and both Sections will aid in 
the operation of programs for members in 
outlying areas. The many members and 
guests who attended the meeting left with 
a greater appreciation of what the Socrery 
means to them, greatly enthused over its 
progress, and ready to take an active part 
in increasing the membership. 

The following is the program ol future 
meetings. See monthly notice for exact 
confirmation. 

Nov. 11, 1948, Joint Meeting of the 
American Society of Mechanical Engi- 
neers and the Society of Automotive 
Engineers. Subject: Welded Design. 

Dec. 16, 1948, Joint Meeting, American 
Society of Safety Engineers. 
Safe Practices in Welding. 

Jan. 5, 1949, Joint Meeting, Niagara 
Frontier Society, Industrial Engineers. 
Subject: Incentive and the Production of 
Welded Assemblies. Speaker: h ¢ F 
Lincoln. 

Feb. 18, 1949, Joint Meeting, Society of 
Quality Control Engineers. Subject: 
The Control of Quality in Welding. 


Subject: 


Section Activities 


Mar. 24, 1949, Joint Meeting, American 
Society of Civil Engineers and American 
Institute of Architects. Subject: Struc 
tural Design for Welded Fabricati 

Apr. 21, 1949, Joint Meeting, A 
Foundrymen’s Association Subject 
Welding and Repair of Casting 

May 19, 1949, Joint Meeting, A 
Institute of Electrical Engines Su 
ject: Electrical Energ n W ng 


Speaker: Mario Sciak) 
June 16, 1949, Annual P 
lation of Officers 


Wichita 


The first meeting ol the season Was held 
on September 13th at the Broadview 
Hotel Speaker Was Howard N. Su 
Director of Quality Cont or Blac 
Sivalls & Bryson, Inc., of Oklahoma ° 
Okla., and Kansas City, M« The sub- 
ject was “Application of Welding P1 
esses.”’ 

Mr. Simms developed his subject in a 
highly interesting and informative manner, 
showing a fine series of slides which he has 
so ably developed for audience compre- 
hension. The presentation was so thor- 
oughly thought-provoking that i lively 
question and answer period was enjoyed 
by all present Even though the crowd 


was not large, the meeting was a definite 


SUCCESS 


York-Central Pa. 


Dinner meeting was held on October 
5th. Dinner 
Hotel and the meeting in the | ngineering 
Bldg., York. H. 17 Herbst, 
Development Engineer, The Linde Air 
Products Co., 
discussion on “Inert Gas Shielded Areé 
Welding,’’ which was illustrated with 
slides 4 movie of the Middleweight 
Title Bout was also show! 


was at the Yorktowne 
Society 


presented an interesting 


Canadian Welding Society 


Meeting Davy for the Toronto Chapter 
was Monday, October 4th, at Ma nevs 
Art Gallery, Toronto R. G. Alison, Sales 
Manager, Welding Division, Lincoln Elec- 
tric Co., Toronto, spoke or \ New Day 
H. Thomasson, Welding Engineer, Cana 
dian Westinghouse Co. Ltd., Hamilton, 
spoke on ‘Polarized Light Reveals Stresses 
in Fabricated Joints { Demonstratior 

First Meeting of the 1948-49 Seri 
the Hamilton Chapter was held on Tues- 


day, October 5th, at McMaster univ y 
Hamilton. Prof. E. George Webb, Asso- 
ciate in Farm Machinery of Departmen 
of Agricultural Engineering, Ontario Agr 
cultural College, Guelph., spoke on ‘‘Farm 
Tillage Tests of Welded Hard Surfacing 
Alloys.” 

The first meeting of the 1948-49 series 
of the Kitchener-Waterloo C} upter Was 
held on Wednesday, October 6th, at K-W 
Y.M.C.A. Auditorium. Prof. | 
Webb, Associate in Farm Machinery of 
Department of Agricultural Engineering, 
Ontario Agricultural College, Guelph., 
spoke on “Farm Tillage Tests of Welded 
Hard Surfacing Alloys 


(,eorge 
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In welding clad steels, accurate alignment and 




















fit-up of edges to be welded is an important 
step following preparation of plate edges. Care 
in this operation simplifies the welding work. 
It is then easier to make a joint having high 
structural strength and preserving the in- 
tegrity of the corrosion-resistant clad surface. 

After establishing the alignment of the clad 
edges, tack-weld on the steel side to hold it 
there. Use any good grade of carbon steel 
electrodes. Then lay down the root bead on 


the steel side, taking care not to penetrate 














the cladding. 










Complete the weld on the steel side and 
then chip it back from the clad side until 


AULULIILOLULELLLUUUULULLLY: 


\ sound weld metal is uncovered. Finally, fill 





this in with rod matching the cladding. You 
will have an unbroken corrosion-resistant sur- 
face, providing the protection for which the 
Lukens Clad Steel was selected. 

Clad steels are readily welded if the joint 
is properly designed and the correct procedur: 


followed. Lukens new 100-page booklet. 





es 


Fabrication of Lukens Clad Steels”. contains 
information that should be helpful to you. 
For a copy of this Bulletin 399, 
write Lukens Steel Company, 


107 Lukens Building, Coates- 





ville, Pennsylvania. 
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